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CHAPTER  1 
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INTRODUCTION 


1.  P'ORPOSE.  The  purpose  of  the  Detailed  Analysis  Plan  (DAP)  is  to  specifically 
define  the  test  design  and  evaluation  methodology  that  will  be  utilized  in 

data  collection  and  analysis. 

2.  GENERAL. 


a.  The  Close  Air  Support  (CAS)  Validation  Program  is  designed  to  reduce 
the  wcertainties  in  the  CAS  command  and  control  portion  of  the  Joint  Staff 
Task  Force  (JSTF)  CAS  Study  Phase  II  report.  The  Detailed  Test  Plan  (DTP), 
as  approved  by  JCS  in  December  1973,  contains  guidance  for  the  conduct  of 
the  Program. 

b.  During  preparation  of  the  Detailed  Test  Plan,  the  need  to  develop  a 
Detailed  Analysis  Plan  (DAP)  was  recognized  to  further  assist  Sponsoring 
Commands  in  accomnodating  validation  regulr«sents  in  the  selected  exercises. 

JCS  Concurred  and  directed  that  * . in  preparation  of  the  DAP,  USREDCOM, 

in  coordination  with  LANTCOM,  must  refine  to  the  degree  possible  all  important 
factors  concerning  test  design,  data  sampling,  collection  techniques,  reduction 
methods,  data  analysis,  and  data  presentation.”  Additionally,  JCS  directed 
that  the  "measures  of  effectiveness  included  in  the  Data  Collection  Plan, 

Test  Plan  Concept,  and  Detailed  Test  Plan  should  be  re-examined  for  appliced>ility 
auid  inclusion  in  the  DAP. 

c.  The  DAP  identifies  the  analysis  approach,  test  design,  measures  of 
effectiveness,  and  analysis  methodology  to  be  used ‘in  addressing' ten  of 'the 
eleven  CAS  Validation  Objectives  specified  by  JCS  (ANNEX  A) .  (One  objective, 
number  five,  will  be  addressed  separately  by  the  Services  directly  to  JCS.) 

d.  The  CAS  Validation  Program  will  address  the  objectives  as  completely 
as  possible  with  empirical  data  from  exercises.  Quantitative  data  will 
constitute  the  primary  program  data  base. 

e.  Qualitative  data  concerning  the  conduct  of  the  exercises  will  also  be 
gathered  by  the  field  data  collectors  and  analyzed  to  provide  a  context  for 
interpretation  of  quantitative  results.  The  coimtiand  sponsoring  the  exercise 
will  provide  subjective  comments  to  fill  voids  in  information  in  specific  areas 

on  specific  objectives  at  the  conclusion  of  each  exercise.  The  subjective  comnents 
will  be  used  for  subjective  treatment  of  objectives  and  JCS  directed  areas. 

As  directed  by  the  JCS,  the  "Services  and  Commanders  of  the  Unified  Commeutds 
will  submit  subjective  comments  on  the  test  objectives."  Airborne  survivability 
will  be  addressed  in  subjective  comments  sulxnitted  by  Commanders  of  the  unified 
commands  cuid  in  the  intelligence  play  of  the  exercise.  The  apportionment 
and  allocation  of  CAS  air  assets  as  they  pertain  to  the  Army/Air  Force  conmand 
and  control  system  for  CAS  will  be  examined  in  a  subjective  manner.  Subjective 
comments  are  discussed  in  ANNEX  B. 

f.  Subjective  comments  will  not  be  used  to  modify  or  alter  the 
quantitative  data. 

g.  In  general,  peacetime  exercises  must  meet  a  multiplicity  of  objectives 
to  achieve  maximum  training  of  forces  in  the  time  allocated.  Accordingly, 
conmanders  are  provided  a  large  measure  of  operational  flexibility  in  the 
accoi^>llshment  of  their  assigned  tasks.  The  plan  of  analysis  is  based  on  the 
assumption  that  each  exercise  will  be  controlled  to  the  extent  necessary  to 
provide  a  range  of  specified  CAS  operational  conditions/environments  and  an 
adequate  number  of  immediate  CAS  missions  for  each  condition.  In  the 
preparation  of  scenarios  for  the  selected  training  exercises,  the  CAS 
Validation  Program  inputs  are  structured  to  preclude  extraordinary  preparations 
that  would  detract  from  the  training  objectives. 
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h.  An  satimate  of  the  operational  conditions  and  numbers  of  missions 
required  to  achieve  the  CAS  Validation  objectives  have  been  incorporated  in 
the  CAS  Exercise  program  test  design.  Die  test  design  is  a  compromise  between 
several  somewhat  conflicting  requirements:  The  CAS  data  required  to  achieve 
the  objectives:  the  "piggy-back”  requiresMnt  on  training  exercises;  and  the 
JCS  directed  requirement  that  the  CAS  Validation  Program  not  interfere  with 
training  objectives.  These  requirements,  coupled  with  other  limitations 
inherent  in  training  exercises,  limit  the  extent  to  which  objectives  can  be 
addressed.  Experience  indicates  however  that  test  design  implementation  is 
possible  with  minimal  interference  with  exercise  training  objectives.  In  fact 
it  may  enhance,  rather  than  detract  from,  CAS  training. 

i.  Successful  implementation  of  the  teat  design  will  require  continuous 
face-to-face  liaison,  coordination,  and  cooperation  between  members  of  the 
Joint  CAS  Validation  Headquarters  and  personnel  directly  responsible  for 
planning  and  conducting  the  exercise. 

j.  The  ten  CAS  Validation  objectives  differ  in  nature  and  degree  to  which 
they  may  be  satisfied  through  the  CAS  Validation  Program.  It  should  be 
recognized  that  response  times  alone  will  not  constitute  a  completely  valid 
overall  judgment  of  the  CAS  systesis.  'Riis  is  because  of  the  artificialities 
that  are  present  in  any  exercise  and  other  important  factors  associated  with 
the  effectiveness  of  the  close  air  support  systems. 

3.  SCOPE. 

a.  The  scope  of  the  plan  of  analysis  includes: 

(1)  A  test  dedigh  and  guidance  for  CAS  scenario  preparation. 

(2)  The  principles  to  be  employed  in  data  analysis  and  presentation 
of  results. 

(3)  Data  reduction  procedures,  and 

(4)  Data  requiresients  and  data  form  questions  to  be  utilized  in 
the  collection  effort. 

b.  The  test  design  specifies  the  range  of  exercise  conditions  to  be 
incorporated  in  scenarios,  the  number  of  iimnedlate  CAS  missions  required, 
and  the  paths  of  the  three  conmand  and  control  networks  for  CAS  of  primary 
Interest  for  purposes  of  analysis.  Guidance  is  provided  for  implementation  of 
the  test  design  during  exercise  scenario  preparation.  The  test  design,  in 
effect,  establishes  and  limits  the  scope  of  quantitative  analysis. 

c.  The  Data  Analysis  Plan  focuses  on  the  performance  of  the  three  conmand 
and  control  networks  for  CAS  as  a  function  of  the  exercise  conditions  and 
network  paths  specified  in  the  test  design.  The  Data  Analysis  Plan  does  not 
attempt  to  extrapolate  the  estimated  performance  of  the  three  networks  to 
operational  environments  or  conditions  not  included  in  exercises.  Where 
possible,  performance  comparisons  will  be  made  with  the  JSTF  CAS  Phase  II 
Study  results. 

d.  Data  reduction  procedures  are  divided  into  two  phases.  The  first 
phase  includes  data  reduction  procedures  at  the  field  exercise  site 
including  reviewing,  sorting  and  tabulating.  The  second  phase,  to  be  conducted 
at  USREOCOM,  Includes  procedures  to  establish  and  maintain  a  data  base  and 
provide  outputs  as  required. 

e.  Descriptive  event  models  are  derived  for  each  of  the  three  conmand 
and  control  networks  for  CAS  to  establish  the  data  required  to  achieve  the  CAS 
validation  objectives  and  to  specify  the  locations  of  field  data  collection 
sites.  Each  event  is  defined  to  facilitate  the  formulation  of  data  form 
questions.  Subdivisions  of  elapsed  times  are  compatible  with  those  given  in 
the  JSTF  CAS  Study  Phase. 


f.  A  glossary  of  terms  is  included  in  ANNEX  H.  This  glossary  contains 
both  joint  terms  and  terms  developed  specifically  in  the  CAS  Validation  Program, 
nte  newly  defined  teims  are  not  jointly  agreed  to  by  the  Services  and  do  not 
constitute  a  precedent  for  definition  change.  These  new  terms,  along  with 
Service  unique  terms,  will  be  identified  as  such  in  the  glossary. 

4.  REFINg^NTS  IN  METHODOL^Y.  During  the  development  of  the  Detailed 
Analysis  Plan,  the  quantitative  aspects  of  analysis  addressed  in  the  Data 
Collection  Plan,  the  Test  Plan  Concept,  and  the  Detailed  Test  Plan  were 
re-examined.  It  became  apparent  that  specific  ueas  needed  further  refinement 
in  order  to  conduct  the  analysis  required.  These  refinements  are: 

a.  Request  Phase  Response  Tiroes.  Additional  analysis  of  the  three  command 
and  control  networks  for  CAS  indicates  that  it  is  not  realistic  to  select  a 
common  starting  point  for  measurement  of  elapsed  times  for  the  Request  Phase 

of  a  CAS  mission  based  on  a  single  echelon  of  command,  i.e.,  battalion,  for 
all  networks  for  CAS.  For  the  Army/Air  Force  network,  the  start  time  is  idien 
the  Battalion  Tactical  Air  Control  Party  acknowledges  a  request  for  immediate 
CAS.  For  the  Army  Attack  Helicopter  Command  amd  Control  network,  emphasis 
will  be  placed  on  gathering  that  data  directly  comparable  to  the  paths  through 
the  attack  helicopter  command  and  control  network  identified  in  the  JSTF  CAS 
Study  Phase  II.  Data  will  be  collected  on  all  attack  helicopter  missions 
including  aerial  field  artillery  requested  at  company  level  which  are 
coordinated/integrated  at  Battalion  level  or  higher.  For  the  Army  attack  heli¬ 
copter  network,  the  start  time  is  when  a  command/troop  acknowledges  a  request 
or  identifies  a  requirement  for  immediate  CAS.  For  the  Navy /Marine  Corps 
network,  the  start  time  for  the  Request  Phase  is  the  time  the  Forward  Air 
Controller  (FAC)  initiates  a  Tactical  Air  Request  (TAR) . 

b.  Data  Forms .  Differences  among  the  functions  performed-  at  elements  or 
agencies  within  the  three  comman?  arid  control  networks  for  CAS  necessitated 
the  development  of  unique  sets  of  data  form  questions  for  each  of  the  networks 
for  CAS.  The  revised  data  form  questions  for  the  three  networks  are  presented 
in  ANNEX  C. 

c.  fission  Sample  Size  Requirements.  Additional  study  of  estimates 
contained  in  the  Detailed  Test  Plan  for the  nvanber  of  immediate  CAS  missions 
required  per  exercise  condition  indicates  that  they  are  too  low  to  provide  a 
valid  statistical  base.  Revised  estimates  are  given  in  Chapter  III. 


1-3 


CHAPTER  II 


AMALYSIS  APPROACH 


1.  GENERAL.  The  purpose  of  this  chapter  is  to  provide  a  context  for  the  sub- 
ject  matter  presented  in  the  following  chapters  emd  describe  the  approach  em¬ 
ployed  in  developing  the  plan  of  analysis.  Knowledge  of  the  contents  of  the  Data 
Collection  Plan,  the  Test  Plan  Concept,  and  the  Detailed  Test  Plan  is  essential. 

2.  CAS  VALIDATION  METHODOLOGY  DEVELOPMENT. 


a.  The  plan  of  analysis  presented  herein  is  a  refinement  and  extension 
of  procedures  eind  methodology  described  in  the  Data  Collection  Plan,  the  Test 
Plan  Concept,  and  the  Detailed  Test  Plan.  Elements  of  these  plans  affecting 
quantitative  analysis  procedures,  and  application  of  subjective  comments,  were 
reviewed  ^Uld  refined  as  required.  Other  elements  of  information  required  in  a 
plan  of  analysis  and  not  treated  in  the  above  documents  (e.g.,  use  of  quantita¬ 
tive  data  to  address  objectives)  were  developed  and  are  Included  in  this  doc¬ 
ument. 

b.  The  Data  Collection  Plan  addressed  the  kinds  of  information  essential 
to  the  subsequent  development  of  the  Test  Plan  Concept  and  the  Detailed  Test 
Plan.  The  kinds  of  information  developed  are:  (1)  Measures  of  effectiveness; 

(2)  data  requirements;  and  (3)  data  collection  methods  and  instrumentation. 

The  Test  Pl^m  Concept  set  forth  procedures  for  collection  of  quamtitative  data 
and  identified  data  elements  to  be  collected  during  Service  and  joint  exercises. 
Exercises  to  be  "piggybacked*  for  CAS  data  collection  were  also  identified.  The 
'  Detailed' Tedt  PlalT  addressed  the  extent  to  which  the* -CAS  Validation  Objectives 

can  be  achieved  and  discussed  quantitative  analysis  requirements. 

c.  Past  development  of  CAS  methodology  concerning  analysis  of  exercise 
results  was  fragmented  and  no  one  document  or  series  of  documents  addresses 
all  of  the  aspects  of  analysis  required  for  implementation.  This  situation 
was  recognized  during  development  of  the  Detailed  Test  Plan  resulting  in  a 
decision  to  develop  the  Detailed  Analysis  Plan. 

d.  An  intimate  relationship  exists  between  the  CAS  Validation  Objectives, 
measures  of  effectiveness,  test  design,  method  of  analysis,  data  reduction  and 
data  form  questions.  Because  these  items  of  information  are  not  independent, 
they  roust  be  properly  interrelated  to  insure  that  the  exercise  program  objectives 
can  be  achieved.  Thus,  in  developing  the  Detailed  Analysis  Plan,  it  was 
necessary  to  review  and  refine  the  above  items  of  information  contained  in  pre¬ 
viously  published  plans  to  insure  consistency. 

3.  CONCEPT  OF  ANALYSIS. 

a.  Four  items  of  information  essential  in  developing  the  plan  of  analysis 
for  the  CAS  Validation  Program  are: 

(1)  CAS  Validation  Objectives. 

(2)  Measure  of  effectiveness. 

(3)  Detailed  descriptions  of  the  three  command  and  control  networks 

for  CAS. 

(4)  Operational  and  environmental  conditions. 

b.  Review  of  the  CAS  Validation  Objectives,  and  other  guidance,  resulted 
in  the  selection  of  the  following  measures  of  effectiveness  for  assessing  the 
performance  of  the  three  command  and  control  networks  for  CAS. 
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(1)  Immediate  CAS  mission  response  time. 

(2)  Success  or  failure  to  perform  essential  functions. 

c.  To  address  the  measures  of  effectiveness,  the  following  quantitative 
measures  of  analysis  will  be  used. 

(1)  Iranediate  CAS  mission  response  time  as  a  function  of  operational, 
environmental,  and  CAS  network  conditions  to  include  a  breakdovm  of  all 
elapsed  times  in  the  Request  and  Execution  Phases  of  a  mission.  CAS  network 
conditions  refer  to  levels  of  damage  to  elements  or  agencies  within  the  com¬ 
mand  and  control  networks  for  CAS. 


(2) 

and  control 


Frequency  of  delays  observed  in  the  performance  of  CAS  command 
functions. 


(3) 

and  control 


Frequency  of  delays  caused  by  inability  to  perform  CAS  commemd 
functions  to  include  mission  aborts. 


(4)  Frequency  of  occurrence  of  request  disapprovals  and  cancell¬ 
ations. 


(5)  Distribution  of  causes,  by  network  location,  of  delays,  disapprovals 
and  cancellations. 


d. ,  The  first  measure  of  analysis  was  selected  to  satisfy  CAS  Validation 

Objective  One  and  the  remaining  measures  are  required  to  satisfy  objectives  two 
through  eleven,  except  five  (Training  Requirements).  CAS  Validation  Objective 
five  will  be  addressed  independently  by  the  Services.  .  .  ^  . 

*  «  •  •••• 

e.  Detailed  operational  breakdowns  of  the  three  commamd  and  control  net¬ 
works  for  CAS,  described  in  terms  of  event  models,  are  required  to  establish 
immediate  CAS  mission  data  collection  requirements. 

f.  In  addition  to  functional  command  and  control  areas,  the  CAS  Val¬ 
idation  Objectives  specify  operational,  environmental,  and  CAS  network 
conditions  which  may  improve  or  degrade  the  performance  of  the  command  and 
control  networks  for  CAS.  The  scope  of  conditions  explicitly  stated  or  im¬ 
plied  in  the  CAS  Validation  Objectives  was  used  to  derive  a  set  of  selected 
exercise  and  CAS  network  conditions  for  purposes  of  analysis  of  the  perfor¬ 
mance  of  the  three  command  and  control  networks  for  CAS. 


g.  As  a  result  of  the  structure  of  the  CAS  Validation  Objectives,  the 
general  concept  of  analysis  is  to  determine  immediate  CAS  mission  response 
times,  associated  frequencies  and  causes  of  delays,  and  mission  disapprovals 
and  cancellations,  as  a  function  of  selected  exercise  and  CAS  network  con¬ 
ditions.  This  means  that  Objectives  two  through  eleven,  except  five,  will 
be  evaluated  with  respect  to  Objective  one. 

h.  Quantitative  results  will  be  compared  with  those  published  in  the 
JSTF  CAS  Phase  II  Report.  In  areas  where  quantitative  results  are  not 
fully  available,  applicable  subjective  comments  from  Services  and  Unified 
Commands  will  be  used  to  augment  the  comparison. 

4o  DEVELOPMENT  APPROACH. 

a.  The  range  of  exercise  and  CAS  network  conditions  required  to  assess 
the  performance  of  the  three  networks  for  CAS  is  so  broad  that  it  is  not 
possible  to  address  all  objectives  by  means  of  scheduled  Service  and  joint 
exercises.  In  addition,  operational  constraints  imposed  by  exercise  loca¬ 
tions,  size,  level  of  air  activity,  and  safety  requirements  preclude  achiev¬ 
ing  quantitative  results  for  all  CAS  Validation  Objectives. 

b.  In  accordance  with  JCS  guidance,  the  approach  employed  to  select  exercise 
and  CAS  network  conditions  for  inclusion  in  the  test  design  was  based  on  minimiz¬ 
ing  effects  on  exercise  training  objectives.  However,  control  measures  over 
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eutd  above  those  normally  employed  in  training  exercises  and  scenario  modifica¬ 
tions  may  be  required  to  acconunodate  the  CAS  Validation  Program. 


c.  Objectives  that  cannot  be  satisfied  by  quantitative  data  obtained  from 
exercises  will  be  addressed  through  subjective  conaents.  Qualitative  information 
on  the  conduct  of  CAS  exercises  and  the  manner  in  which  the  CAS  functions  are  per¬ 
formed  will  be  collected,  analyzed  and  used  for  interpretation  of  quantitative 
results. 

d.  Based  upon  the  above  considerations  and  the  concept  of  analysis  dis¬ 
cussed  in  Paragraph  3  of  this  Chapter,  the  approach  employed  in  developing  the 
plan  of  analysis  is  as  follows: 

(1)  Selection  of  exercise  and  CAS  network  conditions  to  be  recorded  dur¬ 
ing  the  conduct  of  an  exercise. 

(2)  Selection  of  exercise  and  CAS  network  conditions  to  be  included  and 
planned  for  in  exercise  scenario  development,  and  controlled  during  the  conduct 
of  an  exercise.  These  conditions  are  referred  to  as  Base  Case  and  deviations 
from  Base  Case  conditions. 

(3)  Establishment  of  a  Base  Case  set  of  exercise  and  CAS  network  con¬ 
ditions.  This  is  a  set  of  conditions  which  neither  improve  nor  degrade  the  per¬ 
formance  of  the  three  command  and  control  networks  for  CAS. 

(4)  Identification  of  deviations  from  Base  Case  conditions.  These  are 
exercise  and  CAS  nettrork  conditions  which  may  improve  or  degrade  the  performance 
of  the  three  command  and  control  networks  for  CAS. 

(5)  Establishment  of  a  test  design  and  CAS  network  sampling  plan. 

(6)  Estimation  of  immediate  CAS  mission  sample  size  requirmnents . 

(7)  Provision  for  guidance  for  CAS  exercise  scenario  development. 

(8)  Construction  of  critical  event  models  for  the  three  command  and 
control  networks  for  CAS  for  the  purpose  of  estid^lishing  immediate  CAS  mission 
data  collection  requirements. 

(9)  Development  of  mission  data  form  questions. 

(10)  Development  of  procedures  for  analysis  and  presentation  of  results. 

(11)  Development  of  data  reduction  procedures. 

(12)  Development  of  detailed  walysis  methodology. 


CHAPTER  III 


CAS  TEST  DESI(» 


1.  GENERAL. 

a.  This  chapter  presents  (1)  the  test  design  for  the  exercise  schedule 
within  the  CAS  Validation  Program;  (2)  requiresients  for  subjective  cannients;  (3) 
preliminary  estimates  of  the  number  of  immediate  CAS  missions  required  for 
analysis;  (4)  the  CAS  netmrk  sampling  plan  fox  each  of  the  three  coomand  and 
control  networks  for  CAS;  and  (S)  guidance  for  implementation  of  CAS  requirements 
in  training  exercise  scenarios.  Specification  of  these  items  of  information 

for  inclusion  in  planning  and  execution  of  the  CAS  Validation  Progreun  is  required 
to  Insure  that  the  Program  will  satisfy  the  stated  CAS  Validation  Objectives 
(Annex  A) . 

b.  The  test  design  specifies  the  CAS  exercise  conditions  (operational  and 
environmental)  and  network  conditions  (levels  of  element  or  agency  damage)  that 
should  be  planned  for  and  incorporated  in  scenarios  to  provide  the  quemtitative 
data  required  to  address  the  CAS  Validation  Objectives.  In  addition,  it  specifies 
the  manner  in  which  these  conditions  should  be  varied  during  the  conduct  of  an 
exercise.  The  test  design  is  the  keystone  of  the  exercise  program  and  specifies 
how  objectives  are  to  be  satisfied.  It  dictates  CAS  scenario  requirements  and 
procedures  for  data  analysis. 

c.  Selection  of  the  number  and  types  of  exercise  and  CAS  conditions  to  be 
included  in  the  test  design  was  a  compromise  between  several  somewhat  conflicting 
requirements  which  are:  (1)  the  exercise  and  CAS  network  conditions  required  to 
generate  data  to  achieve  the  CAS  Validation  Objectives;  (2)  the  "piggyback* 
requirement  on  scheduled  joint  exercises;  and  (3)  the  JCS-directed  requirement 
that  the  CAS  Validation  Program  not  interfere  with  exercise  training  objectives. 

To  meet  these  requirements,  the  numbers  and  types  of  CAS  exercise  conditions 
specified  in  the  test  design  and  mission  sample  size  requirements  were  held  to 

a  minimum. 

d.  In  addition  to  required  exercise  conditions,  a  minimum  number  of  immedi¬ 
ate  CAS  missions  must  be  conducted  to  insure  the  generation  of  an  adequate 
scunple  size  of  mission  related  data  to  address  the  CAS  Validation  Objectives. 
Immediate  CAS  mission  sample  sizes  are  given  as  a  function  of  exercise  conditions 
and  network  paths  for  each  of  the  three  command  and  control  networks  for  CAS. 

These  network  paths  are  the  sequence  in  which  the  elements  or  agencies  are 
employed  in  the  request  and  execution  phase  of  an  inmediate  CAS  request. 

e.  CAS  exercise  scenario  content  and  sequencing  and  control  of  exercise 
events  are  the  significant  factors  influencing  the  accomplishment  of  the  CAS 
Validation  Objectives.  Exercise  scenarios  must  be  written  to  accoimnodate  immedi¬ 
ate  CAS  mission  sample  size  requirements  as  a  function  of  selected  exercise  condi¬ 
tions  and  network  paths.  To  assist  in  the  planning  and  preparation  of  the  CAS 
portion  of  exercise  scenarios,  a  set  of  guidelines  is  given  in  Annex  D. 

f.  Because  of  the  broad  scope  of  the  JCS  Validation  Objectives  and  the 
limited  degree  of  exercise  control  specified  in  the  test  design,  it  is  anticipated 
that  the  CAS  Exercise  Program  results  may  only  identify  broad  problem  areas  in  the 
performance  of  the  three  command  and  control  networks  for  CAS.  For  example, 
exercise  results  may  indicate  communications  deficiencies  in  the  Request  Phase 

of  a  CAS  mission,  but  may  not  be  able  to  pin^int  the  deficiencies  to  a  degree  such 
that  immediate  corrective  action  could  be  initiated  without  further  study. 


2.  DATA  AND  INFORMATION  REQUIREMENTS. 

a.  Types  of  Data  and  Information.  The  three  major  categories  of  data  and 
information  required  to  achieve  the  objectives  of  the  CAS  Validation  Program  are 
depicted  in  Figure  3-1.  In  order  to  achieve  the  CAS  Validation  Objectives, 
primary  entasis  is  on  the  collection  of  quantitative  data  from  scheduled  joint 
training  exercises.  Qualitative  data  on  exercise  limitations  and  the  manner  in 
which  network  elements  or  agencies  perform  CAS  functions  will  also  be  collected 
during  exercises.  This  data  will  be  analyzed  and  used  to  provide  a  context  for 
interpretation  of  quantitative  results.  Subjective  comments  refer  to  statements 
submitted  by  Services,  Unified  Commands,  and  Sponsoring  Commands  required  to 
clarify  and  augment  quantitative  data  to  address  the  CAS  Validation  (^jectives. 

b.  Quantitative  Data. 

(1)  Quantitative  data  requirements  are  incorporated  in  a  test  design, 
nie  test  design  identifies  CAS  controlled  and  uncontrolled  factors.  Controlled 
factors  refer  to  stated  CAS  exercise  and  network  conditions  that  should  be  planned 
for  and  incorporated  in  scenarios.  For  purposes  of  analysis,  controlled  CAS 
exercise  Md  network  conditions  are  divided  into  Base  Case  conditions  and  devia¬ 
tions  from  Base  Case  conditions. 

trolled  factors  refer  to  data,  descriptive  of  the  performance 
^f-'tliethree  command  and  control  networks  for  CAS.  These  include: 

(a)  Immediate  CAS  mission  performance  data  (e.g.,  time  to  perform 
a  CAS  function,  etc.). 

(b)  Network  path  utilized  (e.g.,  CAS  request  filled  by  DASC 
controlled  air  assets,  etc.). 

(c)  CAS  mission  variables  (e.g.,  mission  of  supported  unit,  etc.). 

(d)  Techniques  and  procedures. 

Data  will  be  continuously  recorded  on  the  first  three  data  itcons  but  not  the  last. 
However,  inconsistencies  among  exercise  conditions  and  the  techniques  and 
procedures  will  be  recorded  if  they  occur. 

(3)  It  should  be  noted  that  some  of  the  above  items  of  data  are  qualita¬ 
tive  and  are  included  in  the  broad  category  of  quantitative  data  to  facilitate 
discussion  about  data  and  information  requirements.  Detailed  discussions  on 
quantitative  data  are  in  Annex  E. 

c.  Qualitative  Data.  Estimates  of  measures  of  effectiveness  of  the  three 
command  and  control  networks  are  subject  to  uncertainties  because  of  exercise 
limitations  (e.g.,  simulated  ordnance  drops,  FAA  restrictions,  etc.).  These  types 
of  data  will  be  collected  and  analyzed  to  provide  a  context  for  interpretation 

of  quantitative  results.  Detailed  discussion  of  these  types  of  data  are  covered 
in  Chapter  IV. 

d.  Subjective  Comments.  For  the  purpose  of  the  CAS  Validation  Program, 
subjective  comments  have  been  divided  into  several  areas.  This  has  been  done  to 
clarify  the  solicited  comments.  Details  on  the  subjective  comments,  to  include 
submission  requirements,  are  included  in  ANNEX  B. 

(1)  Subjective  comments  on  the  test  objectives. 

(2)  Subjective  comments  about  each  training  exercise. 

(3)  Subjective  comments  on  the  contents  of  the  draft  final  report. 


(4)  Subjective  comments  about  survivability. 


(5)  Subjective  comments  about  apportionment  and  allocation  as  they 
pertain  to  the  Army /Air  Force  command  and  control  network  Cor  CAS. 

(6)  Subjective  comments  about  specific  points. 

3.  TEST  DESIGN.  The  test  design  focuses  on  those  CAS  exercises  and  network  oon- 
ditions  to  be  planned  for  and  incorporated  in  exercise  scenarios.  The  number  and 
type  of  conditions  selected  for  Inclusion  in  scenarios  was  a  compromise  between 
the  exercise  conditions  required  to  achieve  the  CAS  Validation  Oajectives,  the 
"piggyback"  requirements  on  scheduled  exercises,  and  the  requirement  for  minimal 
interference  with  readiness  training  objectives.  Exercise  conditions  that  could 
not  be  achieved  because  of  joint  training  exercise  limitations,  or  because  of  a 
high  probability  they  would  interfere  with  training  objectives,  were  not  selected 
for  inclusion  in  the  test  design  as  controlled  conditions. 

a.  Base  Case  Conditions. 

(1)  The  foundation  of  the  test  design  is  a  set  of  Base  Case  operational, 
environsMntal  and  network  conditions.  Base  Case  conditions  are  defined  as  a 

set  of  conditions  which  neither  improve  nor  degrade  the  performance  of  the  three 
coomtand  and  control  networks  for  CAS.  Base  Case  conditions  provide  a  standard 
for  the  analysis  of  effects  of  changes  in  exercise  conditions  on  the  performance 
of  the  networks. 

(2)  Analysis  of  the  CAS  Validation  Objectives  resulted  in  the  selection 
of  ten  conditions  to  define  the  Base  Case,  niese  are: 

(a)  Daylight  conditions. 

(b)  Good  weather/vlslbility, 

(c)  No  damage  to  network  elements  or  agencies. 

(d)  No  secure  voice. 

(e)  Standard  equipment. 

(f)  Limited  enemy  air  threat. 

(g)  Limited  enemy  air  defense  threat. 

(h)  Adequate  intelligence. 

(1)  Target  poor  environment. 

(j)  No  ECH  threat. 

(3)  Condition  (c)  above  implies  that  all  nodes  in  the  network  are  opera¬ 
tional.  Under  condition  (e),  standard  equipment  is  defined  as  equipments 
currently  in  the  inventory.  Limited  enemy  air  threat  implies  minimal  coordination 
is  required  to  integrate  immediate  CAS  missions  with  other  functions  (i.e.,  air 
defense,  etc.).  A  target  poor  envlrorasent  is  defined  as  a  condition  for  which 
the  air  assets  available  are  more  than  adequate  to  satisfy  requests  for  CAS. 

b.  Deviations  from  Base  Case  Conditions. 

(1)  Deviations  from  Base  Case  conditions  selected  to  provide  quantitative 
data  to  satisfy  the  CAS  Validation  Objectives  are: 

(a)  Night  conditions. 

(b)  Substantial  enemy  air  threat. 

(c)  Substantial  enemy  air  defense  threat. 


(d)  Target  rich  environnent . 

(e)  ECH  threat. 

if)  Damaged  network  elements  or  agencies. 

(g)  Reduced  weather/visibility. 

(h)  Secure  voice. 

(i)  New  equipment.* 

(2)  Conditions  (b)  and  (c)  inqply  a  high  degree  of  coordination  is  required 
to  integrate  immediate  CAS  missions  with  other  functions  such  as  air  defense, 
interdiction,  reconnaissance,  etc.,  and  to  identify  airspace  control  problems.  A 
target  rich  environment  is  a  condition  for  which  the  demand  for  immediate  CAS  must 
be  filled  on  a  priority  basis.  A  target  rich  environment  is  included  to  provide 
an  exercise  condition  for  assessment  of  the  three  cceskand  and  control  networks 
for  CAS  under  stress  conditions.  It  is  not  a  condition  for  assessment  of  system 
capacity. 

c.  Exercise  Conditions  Versus  Validation  Oblectives. 

(1)  Deviations  from  Base  Case  conditions  could  occur  in  a  large  number 
of  combinations  during  the  conduct  of  exercises.  For  example,  only  one  condition 
at  a  time  could  differ  from  the  Base  Case  during  sosie  interval  of  time,  or  cosibin- 
atlons  of  two  or  more  conditions  could  differ  from  the  Base  Case  during  soaw  period 
of  time.  It  is  clear  that  it  is  not  feasible  to  attempt  to  conduct  a  series  of 
exercises  to  account  for  all  possible  combinations  of  deviations  from  the  Base 
Case. 


(2)  One  approach  to  reduce  the  number  of  deviations  from  the  Base  Case 

*"  is  to  Consider  only  single  condition  deviations  from  the  Base  Case  during  scenario 
preparation.  This  approach  would  minimize  the  complexity  of  scenarios  for  CAS 
and  simplify  analysis  of  CAS  mission  related  data.  This  test  design  is  indicated 
in  Table  3-1.  The  table  indicates  the  exercise  conditions  required  to  satisfy 
given  CAS  Validation  Objectives.  For  example,  all  exercise  conditions  apply  to 
-  Objective  1,  Secure  Voice  conditions  apply  to  Objective  2,  etc. 

(3)  No  specific  exercise  conditions  are  specified  for  CAS  Validation 
Objectives  4,  7,  9  and  10.  The  means  have  been  provided  to  collect  data  relative 
to  these  objectives,  but  the  degree  to  which  the  data  can  be  used  to  quantitatively 
validate  these  objectives  will  be  limited. 

(4)  It  is  important  to  note  that  all  Base  Case  and  deviations  from  Base 
Case  conditions  are  controllable  with  the  exception  of  day/night  and  weather  condi¬ 
tions.  The  controlleUile  conditions  can  be  incorporated  in  exercise  scenarios. 

The  other  two  conditions  will  be  recorded  on  data  collection  forms.  Night  and 
adverse  weather  may  be  simulated  to  provide  deviation  conditions. 

(5)  In  addition  to  the  exercise  conditions  listed  in  Table  3-1,  there  are 
a  number  of  mission  variables  which  may  affect  response  times  (i.e.,  type  of 
target,  terrain  conditions,  type  of  target  markers,  etc.).  Information  concerning 
these  variables  will  be  recorded  during  the  conduct  of  an  exercise  and  are  listed 
in  the  latter  part  of  this  Chapter.  However,  it  should  be  noted  that  the  sampling 
plan  discussed  in  the  following  sections  is  not  designed  to  assure  that  sufficient 
sample  sizes  will  be  available  to  assess  the  effects  of  these  variables  on  response 
times  of  CAS  command  and  control  functions. 


*New  items  of  equipment  to  be  Included  in  the  Exercise  Program  will  be  identified 
at  some  future  date. 
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NEW  EQUIPMENT 


4*  Mission  Sample  Size  Reguireaents . 

a.  Statistical  Uncertainty. 

(1)  Inferences  about  the  performance  of  the  netirorks  are  subject  to 
three  types  of  uncertainties.  These  are: 

(a)  Uncertainties  attributable  to  exercise  limitations  (e.g., 
live  ordnance  drops,  etc.). 

(b)  Uncertainties  attributable  to  observed  inconsistencies  between 
exercise  conditions  and  the  application  of  CAS  techniques  and  procedures. 

(c)  Statistical  uncertainty  attributable  to  limited  sai^le  sizes  of 
immediate  CAS  mission  related  data.  This  section  addresses  the  deqree  of  statis¬ 
tical  uncertainty  associated  with  estimation  of  the  measures  of  effectiveness. 

(2)  The  types  of  measures  of  analysis  are: 

(a)  Immediate  CAS  mission  response  times. 

(b)  Frequency  distributions  of  delays,  disapprovals  emd  cancel¬ 
lations. 

(c)  Frequency  distributions  of  causes  of  delays,  disapprovals  and 
cancellations. 

(3)  The  statistical  accuracy  with  which  the  above  measures  can  be  esti¬ 
mated  from  exercise  data  is  dependent  upon  the  number  of  missions  conducted  for 
given  exercise  conditions  and  the  rates  of  occurrences  of  delays,  disapprovals 
and  cancellations.  These  rates  will  vary  according  to  exercise  conditions 

b.  Response  Time  Measurements. 

(1)  The  degree  of  uncertainty  in  estimating  response  times  can  be  des¬ 
cribed  quantitatively  by  the  method  of  confidence  intervals  as  illustrated  in 
Figures  3-2  and  3-3.  Computation  of  these  intervals  is  based  on  the  assumption 
that  the  underlying  distribution  of  response  times  are  exponential.  Analysis  of 
mission  response  times  from  exercise  data  indicates  that  this  is  an  adequate 
assumption  for  planning  purposes. 

(2)  Figure  3-2  is  a  plot  of  two-sided  90%  confidence  intervals  for  the 
true  mean  response  time  (e)  as  a  function  of  the  number  of  observed  CAS  missions, 
where  the  estimated  mean  is  denoted  by  e*.  The  limit  curves  indicate  a  high 
degree  of  uncertainty  in  estimation  of  mean  response  times  for  sample  sizes  of 
less  than  ten  missions.  For  ex^unple,  if  a  mean  response  time  of  20  minutes 

(e*  3  20)  is  estimated  from  a  sazqile  size  of  six  missions  (N  ■  6),  then  the  true 

mean  e  lies  between  the  limits  of  10  and  SO  minutes  (10<e<50)  with  probability 

.90.  If  the  same  estimates  were  obtained  for  a  sample  srze  of  20  missions,  the 

true  means  would  lie  between  the  limits  of  16  and  30  minutes  (I6<e<30). 


(3)  Figure  3-3  is  a  plot  of  two-sided  95%  confidence  Intervals  for  the 
true  minimur  response  time  (t)  as  a  function  of  the  number  of  observed  missions, 
where  ti  denotes  the  observed  minimum  response  time.  Again,  for  sample  sizes 
of  less  than  ten,  the  intervals  are  relatively  wide  indicating  a  high  degree  of 
uncertainty  as  to  the  true  value  of  the  minimum  time.  Assuming  the  minimum  time 
is  estimated  to  be  ten  minutes  (ti >10}  for  a  sample  size  of  ten  missions  (N>10), 
then  the  true  minimum  time  (t)  would  ne  between  the  limits  of  six  and  10  minutes 
(6^^10)  with  probability  .95.  If  the  same  minimum  time  estimate  was  obtained 
for  a  sample  size  of  18  missions,  the  true  mean  would  be  between  the  limits  of 
8  and  10  minutes  (8^t<10)  indicating  a  high  degree  of  accuracy. 
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c.  Frequency  Measurements. 

(1)  Frequency  measurements  (number  per  mission)  of  delays,  dis¬ 
approvals  and  CMcellations  will  be  used  to  draw  inferences  about  the  performance 
of  the  three  command  and  control  netiiiorks  for  CAS  relative  to  CAS  Validation 
Objectives  2  thru  11,  except  Objective  S.  The  number  of  missions  required  to 
estimate  the  above  frequencies  is  dependent  upon  their  rate  of  occurance  (number 
per  unit  time) .  These  rates  will  vary  from  exercise  condition  to  exercise  condition 
and,  at  the  current  time,  are  unknown. 

(2)  The  frequency  of  occurrence  of  types,  or  causes  of  delays  disapprovals 
euid  cancellations  (e.g.,  inability  to  obtain  fire  support  coordination,  etc.), 

is  governed  to  a  large  extent  by  the  types  of  exercise  conditions  incorporated 
in  scenarios.  Therefore,  the  assessment  of  objectives  2  thru  11,  except  Objective 
5,  is  highly  dependent  upon  the  degree  of  implementation  of  the  CAS  test  design 
in  the  exercise  schedule  of  the  CAS  Validation  Program.  The  degree  of  success 
in  implementing  the  test  design  will  be  evaluated  from  exercise  to  exercise. 

(3)  The  dominant  factor  in  establishing  mission  sample  size  requirements 
are  the  rates  of  occurrence  of  delays,  disapprovals  emd  cancellations.  These  rates, 
and  hence  mission  sample  size  requirements,  are  a  function  of  exercise  conditions. 
Mission  sample  size  requirements  for  acceptable  frequency  estimations  will,  more 
than  likely,  be  higher  than  those  required  for  estimation  of  response  times 
(Objective  1).  Data  derived  from  the  first  tino  exercises  in  the  CAS  Validation 
Program  (BRAVE  CREW  and  EXPRESS  CHARGER)  will  be  used  to  derive  mission  sample 
size  requirements  for  estimation  of  frequencies. 

(4)  The  minimum  number  of  immediate  CAS  missions  required  to  estimate 
response  times  are  ten  per  alert  posture  (i.e.,  air  alert,  ground  alert,  etc.), 
for  a  given  set  of  exercise  conditions.  Fifteen  to  twenty  missions  are  highly 
desirable. 

5.  WBTWORK  SAMPLING  PLAN. 

a.  For  the  Test  Design  illustrated  in  T^U!>le  3-1,  it  is  not  possible  with  the 
current  schedule  of  exercises  to  obtain  sufficient  CAS  mission  related  data  for 
Base  Case  conditions  and  deviations  from  Base  Case  conditions,  and  for  all  paths 
through  the  three  command  and  control  networks  for  CAS.  Therefore,  the  following 
scheme  was  developed  to  provide  an  adequate  data  base  for  analysis. 

b.  A  minimum  of  ten  complete  immediate  CAS  missions  be  generated  per  alert 
posture  for  the  principal  paths  of  the  three  command  and  control  networks  for 
CAS  for  Base  Case  conditions.  Principal  paths  are  defined  in  the  next  section. 

c.  For  exercise  conditions  which  are  deviations  from  Base  Case  conditions, 
a  minimum  sample  size  of  20  iimnediate  CAS  missions  are  required.  Principle 
paths  should  be  utilized.  However,  alert  postures  utilized  would  be  governed 
by  exercise  conditions. 


d.  Guidance  for  implementation  of  the  above  requirements  is  discussed  in 
Annex  D. 


CHAPTER  IV 


ANALYSIS  PROCEDURES 


1.  GENERAL. 

a.  This  chapter  identifies  the  procedures  to  be  employed  in  the  emalysis  of 
the  quantitative  and  qualitative  data  and  the  inclusion  of  subjective  comnents  in 
addressing  the  CAS  Validation  Objectives.  An  overview  of  the  analysis 

is  presented  in  Figure  4-1. 

b.  The  primary  data  source  for  quantitative  and  qualitative  data  will  be 
manual  data  collection  forms.  A  voice  recording  system  (VRS)  emd  a  range  measurement 
system  (RHS-2)  will  be  used  to  augment  the  manually  collected  data.  The  VRS  will 

be  used  to  fill  voids  in  the  data  base  emd/or  resolve  conflicting  data  elements. 

More  details  on  the  procedures  for  integrating  the  VRS  data  into  the  manual  data 
base  are  included  in  paragraph  4.  The  RMS-2  will  be  used  on  a  limited  number  of 
the  scheduled  training  exercises.  When  employed,  data  collected  may  be  used  to 
augment  the  analysis  of  the  terminal  control  of  immediate  CAS  missions,  e.g., 
tactics  and  target  identification  where  practicable.  Operationally  experienced 
personnel  will  serve  as  data  collectors  at  the  various  nodes  in  the  system.  The 
data  elements  collected  will  be  discussed  in  detail  in  paragraph  4.  Procedures 
for  collection  of  the  completed  forms  is  outlined  in  Annex  C. 

c.  A  management  control  technique  for  scenario  preparation,  outlined  in 
ANNEX  0,  is  required  to  adjust  the  scenario  inputs  exercise  by  exercise  for 
inclusion  of  specific  conditions  not  addressed  in  previous  exercises,  ntis  tech¬ 
nique  also  identifies  aids  for  use  during  the  conduct  of  an  exercise.  Where 
exercise  results  are  not  meeting  the  planned  accomplishments,  redirection  may  be 
possible.  It  could  mean  the  difference  between  acceptable/unacceptable  data  for 
evaluation. 

d.  The  analysis  methodology  is  based  on  the  assumption  that  the  test  design 
described  in  Chapter  III  will  be  used  as  guidance  for  scenario  preparation  and 
that  training  exercises  will  be  controlled  to  the  extent  necessary  to  generate 
an  adequate  seunple  size  of  mission  related  data. 

e.  Die  data  collected  will  be  assembled  for  analysis  into  immediate  close 
air  support  request  histories.  The  request  histories  will  be  classified  as 
either  complete  or  incomplete.  A  detailed  discussion  of  the  classification 
system  is  contained  in  paragraph  5. 

f.  All  of  the  CAS  Validation  Objectives  have  several  common  factors  or 
measures  of  analysis.  These  measures  of  analysis  include  the  various  elapsed 
times;  i.e.,  processing  times,  communications  times,  link  times.  Request  Phase 
elapsed  times.  Execution  Phase  elapsed  times,  transit  times,  taroet  acouisl- 
tion  times,  etc.  A  frequency  and  cause  analysis  of  delay,  abort,  disapprovals 
and  cancellations  will  be  conducted  for  each  of  these  elapsed  times. 

g.  The  analysis  methodology  identifies  the  techniques  of  combining 
quantitative  and  qualitative  data  and  is  included  in  the  dendritic  diagrams  of  each 
objective.  The  details  of  the  analysis  methodology  are  included  in  ANNEX  F. 

2.  SCOPE.  The  analysis  focuses  on  the  performance  of  three  comnand  and  control 
netmrks  for  CAS  as  a  function  of  the  exercise  conditions  and  network  paths 
specified  in  the  test  design.  The  scope  of  the  quantitative  analysis  is  to  deter¬ 
mine  Immediate  CAS  mission  response  times,  associated  frequencies  and  causes  of 
delays,  disapprovals  and  cancellations,  as  a  function  of  selected 

exercise  and  CAS  network  conditions.  Effects  of  decisions  on  allocations  of  air¬ 
craft  sorties,  aircraft  sortie  availability,  survivability  of  aircraft,  and 
weapons  effects  are  excluded  from  the  quantitative  analysis.  The  analysis  will 
not  attempt  to  extrapolate  the  estimated  performance  of  the  three  networks  to 
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Figure  4-1.  Overview  of  Analysis 


operational  environments  or  conditions  not  included  in  exercises.  Where  possible, 
performance  comparisons  will  be  made  with  the  JSTF  CAS  Phase  II  Study  Results, 

3.  PATTERN  OF  ANALYSIS. 

a.  A  pattern  of  analysis,  logic  diagrcun  or  dendritic  tree  is  the  mechanism 
for  translating  broad  objectives  into  distinct  manageable  elements  for  evaluation. 
Each  of  the  CAS  evaluation  objectives  are  refined  into  subobjectives,  subelements, 
and  data  elements  required  for  analysis.  The  level  of  subdivision  is  dependent  on 
the  complexity  of  the  objective  and  the  eunount  of  quantifiable  and  qualitative 
data  expected  from  the  field  exercises  directly  relating  to  the  objective  being 
analyzed.  Where  applicable,  the  pattern  of  analysis  identifies  system  degradation 
through  qualitative  information  and  ability  to  perform  essential  functions  and/or 
response  times . 

b.  Certain  parameters  are  common  to  each  CAS  Validation  Objective.  These 
have  been  singled  out  as  measures  of  analysis.  They  identify  in  detail  the 
subelements  in  the  objective  dendritic  diagreims.  The  subdivision  technique  used 
for  the  objectives  was  used  for  the  measures  of  analysis.  The  various  measures 
are  summarized  below  with  details  included  in  ANNEX  F. 

(1)  For  analysis  purposes  the  response  time  has  been  subdivided  into 
various  segments  identified  in  ANNEX  E.  The  overall  response  time  is  a  distribu¬ 
tion  of  times  measured  for  each  included  in  the  analysis  sample.  The 
distribution  will  include  the  estimate  of  the  optimistic,  most  likely,  and  pessi¬ 
mistic  times.  When  possible,  a  like  analysis  of  response  times  will  be  conducted 
for  the  node-to-node  link  times  and  various  aggregate  times  identified  in  ANNEX  E, 
i.e.,  request  phase  response  time,  execution  phase  response  time,  etc. 

(2)  Node-to-node  link  times  are  the  summation  of  the  node  processing  time 
and  the  node-to-node  communication  time  to  the  next  node.  The  link  times  are 
computed  for  each  link  utilized  in  processing  a  given  request.  Where  statistically 
feasible,  the  node-to-node  link  times  for  a  given  link  will  be  combined  to  obtain 

a  response  time  distribution. 

(a)  The  processing  time  is  the  incremental  time  between  the  time  of 
first  attempt  to  transmit  the  request  to  the  next  node  and  the  time  of  acknowledge¬ 
ment  of  the  request  at  the  present  node.  Decision  time  is  a  part  of  the  proces¬ 
sing  time.  In  many  cases  decision  time  will  not  be  a  finite  singular  time,  but 
integrated  into  the  processing  time.  In  those  cases  where  decision  time  can  be 
identified,  times  will  be  collected. 

(b)  The  communications  time  is  the  incremental  time  between  the 
time  of  first  attempt  to  transmit  the  request  to  the  next  node  and  the  time  of 
acknowledgment  by  the  next  node. 

(c)  The  response  times  address  Objective  1.  To  address  the 
remaining  objectives,  an  analysis  of  system  degradation  is  conducted  through  an 
evaluation  of  the  frequency  of  delays,  cancellations  and  disapproval  combined 
with  response  times.  An  analysis  of  delay  frequency  by  causes,  interpreted  with 
qualitative  information,  provides  a  basis  for  the  system  analysis.  The  response 
times  are  used  to  help  identify  the  magnitude  of  the  delay.  The  frequency  and 
causes  of  delays  will  be  analyzed  in  regard  to: 

(1)  CAS  Validation  Objectives. 

(2)  CAS  Validation  operational  and  environmental  conditions,  and 

(3)  Mission  variables. 

4.  DATA  ELEMENTS. 

a.  The  primary  data  elements  for  analysis  are  the  answers  to  the  questions 
contained  in  the  data  form  questions  for  the  appropriate  command  and  control 
network  for  CAS.  (ANNEX  C) 


(1)  Form  questions  have  been  identified  with  a  particular  action  and 
node.  These  actions  Include  initial  request,  abort/cancellation/dlsapproval, 
etc.  These  forms  may  change  from  exercise  to  exercise  in  order  to  adjust  for 
the  available  information  and  minor  changes  to  improve  the  content  of  the  infor¬ 
mation  collected.  The  questions  are  designed  to  gather  the  following  types  of 
information: 


(a)  The  clock  time  of  specific  events  identified  in  the  network 
description  in  ANNEX  E. 

(b)  The  success  or  failure  to  perform  a  CAS  cosimand  and  control 
function  where  success  is  a  precondition  for  the  occurrence  of  the  next  event. 

(c)  The  occurrence  of  delays  which  are  not  the  result  of  a  failure 
to  perform  a  CAS  command  and  control  function. 

(d)  Causes  of  failure  to  perform  functions  and  delays. 

(e)  Mission  related  variables  such  as  weather/visibility,  type 
target  marker,  terrain  conditions,  etc. 

(2)  After  each  exercise  the  quantitative  data  elements  will  be  used  to 
construct  a  time  history  on  each  immediate  CAS  request.  The  qualitative  data 
will  be  filed  along  with  the  quantitative  mission  data  so  that  various  combina¬ 
tions  for  retrieval  can  be  obtained.  The  data  reduction  process  is  described  in 
detail  in  ANNEX  G. 

b.  The  information  flow  on  selected  significant  comnunication  nets  in  the 
command  and  control  networks  will  be  recorded  using  a  VSS.  These  recordings 
will  be  used  as  backup  data  where  voids  exist  in  the  manual  data  collection 

or  as  a  source  to  sort  out  the  differences  which  may  occur  between  the  quantita¬ 
tive  data  frcwi  different  sources.  It  is  not  intended  to  use  the  VRS  to  evaluate 
the  data  collectors,  but  rather  as  a  source  to  sort  out  significant  variations 
in  the  data  and  fill  in  the  voids  where  they  exist. 

c.  The  Range  Measuring  System  {RMS-2) ,  is  planned  to  be  used  during  two 
training  exercises  included  on  the  JCS-approved  list  of  exercises  for  data 
collection.  The  primary  data  to  be  derived  from  this  equipment  will  be  informa¬ 
tion  on  the  relative  positions  of  ground  and  air  elements  and  corresponding 
relative  times  at  which  events  involving  them  occur.  Definitive  detailed 
procedures  for  the  employment  of  the  RMS-2  and  subsequent  use  of  data  derived 
therefrom  have  not  been  fully  established.  In  accordance  with  guidance  con¬ 
tained  in  paragraph  2g,  JCSM-562-73,  dated  19  Dec  73,  USREDCOM  in  coordination 
with  LANTCOM,  will  continue  to  examine  the  requirement  for  RMS-2  use.  Considera¬ 
tion  will  be  given  to  the  results,  exercise  experience,  and  data  collected  during 
the  first  four  exercises.  Further  clarifying  details  and/or  recommendations  for 
use  of  the  RHS-2  will  be  provided  via  either  the  required  quarterly  report  or 

in  a  special  report. 

5.  MISSION  CLASSIFICATION. 

a.  A  classification  of  immediate  CAS  request  histories  has  been  developed  to 
aid  in  the  evaluation  (Figure  4-2)  (ANNEX  F) .  The  requests  will  be  classified  as 
either  complete  or  incomplete.  A  completed  request  refers  to  those  missions 
which  have  simulated  first  weapons  delivery.  These  would  Include  aborted 
missions  which  are  replaced  with  another  mission/event.  The  completed  requests 
are  classified  by  no  delays  and  one  or  more  delays.  A  distribution  of  the 
causes  of  the  delays  in  each  of  the  phases  will  be  developed  in  the  analysis 
methodology.  The  incomplete  requests  are  classified  as  those  disapproved  or 
cancelled.  The  cancelled  or  disapproved  requests  may  be  further  subdivided  by 
source.  This  mission  classification  schwie  is  the  basis  for  application  of  a 
series  of  statistical  models  to  determine  response  times,  frequencies  of  aborts 
and  cancellations,  and  distribution  of  causes. 
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Figure  4-2.  Classification  of  Mission  Histories  for  Analysis. 


i.  ESTIMATION  OF  MEASURES  OF  AMM.YSIS. 

a.  General. 

(1)  The  concept  of  analysis  discussed  in  Chapter  2,  paragraph  3,  is  to 
determine  iimediate  CAS  mission  response  times,  associated  frequencies  and  causes 
of  delays,  disapprovals  and  cancellations  as  a  function  of  selected 

exercise  conditions.  To  implement  this  concept,  a  test  design  was  established 
for  use  as  guidance  in  scenario  development  to  insure  that  an  adequate  sample 
size  of  mission  related  data  la  available  for  analysis,  and  to  establish  daca 
euialysis  procedures  before  the  fact  rather  than  after.  The  test  design  portrays 
the  conduct  of  imnediate  CAS  missions  in  exercises  tdiich  can  be  described  by  a 
set  of  base  case  and  deviations  from  base  case  conditions.  All  of  the  CAS  Vali¬ 
dation  Objectives  that  are  associated  with  the  exercise  conditions  can  be  addressed 
in  this  conceptual  manner.  In  practice  it  will  be  necessary  to  deteirmine  the 
conditions  that  actually  occur  during  an  exercise  and  to  classify  the  CAS  requests 
by  the  exercise  conditions.  Once  the  classification  of  CAS  request  by  actual 
exercise  conditions  are  conqileted  and  the  mission  related  data  reduced,  the 
analysis  of  data  can  begin. 

(2)  Estimates  of  response  times,  frequency  of  delays,  disapprovals  and 
cancellations,  to  include  causes,  will  be  determined  ^md  presented  for  the  actual 
exercise  conditions  under  which  the  missions  were  performed.  The  actual  exercise 
conditions  may  be  base  case,  one  deviation  from  base  case  or  two  or  more  deviations 
from  base  case.  The  procedures  for  estimating  the  measures  of  ^tnalysis  are 

the  same  for  any  set  of  exercise  conditions  that  may  be  recorded. 

b.  Frequency  emd  Causes  of  Disapprovals  and  Cancellations. 

(1)  For  a  given  set  of  exercise  conditions,  the  first  step  in  the  analysis 
is  to  determine  the  percentage  of  requests  that  are  complete  and  incomplete.  For 
those  CAS  requests  that  are  incomplete,  the  percentage  of  disapproved  ^md  cancelled 
requests  would  be  determined.  A  comparison  of  the  percentages  for  base  case  and 
deviations  from  base  conditions  would  indicate  measures  of  degradation  which  may 
be  attributable  to  differences  in  exercise  condditions.  An  example  of  the  pre¬ 
sentation  of  this  type  of  information  is  shown  in  Table  4-1. 

(2)  For  incomplete,  disapproved  and  cancelled  requests,  the  distribution 
of  causes  categorized  by  CAS  Validation  Objectives  will  be  analyzed 

and  presented.  A  comparision  of  these  distributions  for  various  exercise  condi¬ 
tions  would  indicate  whether  or  not  the  exercise  conditions  caused  changes  in  the 
distributions.  In  addition,  the  frequency  of  disapprovals  and  cancellations 
categorized  by  network  element  or  agency  will  be  analyzed,  presented  and  compared 
for  various  exercise  conditions. 

c.  Frequency  and  Causes  of  Delays. 

(1)  For  the  CAS  requests  that  were  completed,  the  distribution  of  the 
number  of  delays  per  request  will  be  determined.  This  distribution  would  indicate 
the  percentage  of  missions  with  zero  delays,  one  delay,  two  delays,  etc.,  as  a 
function  of  exercise  conditions.  The  means  and  variances  of  these  distributions 
would  also  be  determined. 

(2)  The  following  percentages  will  be  computed  for  completed  requests. 

(a)  Percent  of  missions  with  one  or  more  delays. 

(b)  Percent  of  missions  with  delays  in  the  request  phase  only. 

(c)  Percent  of  missions  with  delays  in  the  execution  phase  only. 

(d)  Percent  of  missions  with  delays  in  both  phases. 
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TABLE  4-1.  Frequency  of  Incomplete  Requests 
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H  xC 
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(3)  Again,  a  comparison  of  the  above  percentages  for  base  case  and  devi¬ 
ations  from  base  case  condtions  would  indicate  measures  of  degradation  which  may 
be  attributable  to  differences  in  exercise  conditions.  An  illustration  of  a 
frequency  of  delay  comparison  is  shown  in  Table  4-2. 

(4)  Each  of  the  categories  of  delays  listed  above  would  be  subdivided 
into  delays  attributable  to  the  failure  to  perform  a  CAS  function  (i.e. ,  failure 
to  transmit  with  primary  means  of  communication,  etc.)  and  delays  tdiich 

are  not  attributable  to  inability  to  perform  a  function.  Percentages  for  each  of 
these  subcategories  will  be  determined  and  presented  in  tabular  form. 

(5)  Distributions  of  causes  of  delays,  categorized  by  CAS  Validation 
Objective  and  CAS  element  or  agency,  would  be  presented  in  tabular  form. 

d.  Determination  of  Response  Times. 

(1)  The  application  of  analytical  techniques  presented  in  this  chapter 
assumes  that  data  from  two  or  more  exercises  will  not  be  pooled. 

(2)  The  cumulative  distribution  of  immediate  CAS  mission  response  times 
as  a  function  of  paths/alert  postures  will  be  estimated  by  fitting  a  two-fold 
mixed  Weibull  distribution  to  data  on  completed  missions.  This  distribution  is 
given  by 

F(t)  =  pFj^(t)  +  (l-p)F2(t), 

where 

p  >  percentage  of  missions  with  no  delays  for  a  given  set  of  exercise 
conditions,  and 

(1-p)  percentage  of  missions  with  one  or  more  delays  for  a  given  set  of 
exercise  conditions. 

The  function  F  (t)  is  the  three  parameters  Weibull  distribution.  This  distribution 
is  given  by  ^ 

P^(t)  =  1  -exp(  -(t  -  <\)®i/e^J,  t^a^ 

=  0  ,  t<aj^ 

The  parameter  a  is  referred  to  as  the  location  par2uneter.  The  parameter  1/e  and 
0  are  referred  to  as  scale  emd  shape  parameters  respectively. 

(3)  For  m=l  this  distribution  reduces  to  the  two-pareuneter  exponential 
distribution.  For  n=4  ,  the  Weibull  very  closely  approximates  the  normal 
distribution. 

(4)  The  two-fold  mixed  Weibull  distribution  will  be  used  to  determine 
the  optimistic,  most  likely,  euid  pessimistic  response  times  as  a  function  of 
exercise  conditions.  In  addition,  the  three  parameter  Weibull  will  be  used  to 
determine  the  cumulative  distribution  of  congiletion  times  for  the  request  and 
execution  phase  of  an  immediate  CAS  mission,  and  for  increments  of  elapsed  times 
within  these  phases.  A  detailed  discussion  of  all  elapsed  time  is  given  in 
Annex  E. 

(5)  Response  time  distribution  derived  from  exercise  data  will  be  used 

tOi 

(a)  Validate  the  response  times  in  the  JSTF  CAS  Study  Phase  II) 


(b)  Oetvxain*  th«  affects  of  delays  on  response  tines  for  a  given 
set  of  exercise  conditions}  and 

(c)  Determine  the  degradation  in  response  tines  attributable  to 
deviations  from  base  case  conditions. 

The  presentation  of  results  for  the  latter  two  applications  is  illustrated  in 
Figures  4-3  and  4-4. 

(6)  If  sufficient  data  la  collected,  response  tine  distributions  will  be 
determined  as  a  function  of  the  mission  variables  listed  in  ANNEX  B,  section  6. 

7.  ANALYSIS  METHODOLOCy. 

A  methodology  has  been  developed  to  treat  the  measures  of  analysis. 

Details  are  presented  in  Annex  F.  After  the  first  or  succeeding  exercises, 
it  may  be  necessary  to  adjust  this  methodology  based  on  the  data  collected, 
included  in  this  methodology  for  each  objective  are  suggested  displays  for 
the  data  generated  (Table  4-3) .  These  displays  will  h*  utilised  by  the 
report-writing  and  analysis  section. 


OBJBCTIVE 

1. 


* 


TABLE  4-3  *  ANALYSIS  METHODOLOGY  FOR  EACH  OBJECTIVE 

ACTION 

For  the  applicable  command  and  control  network  for  CAS  determine  the  response 
time  for  those  ccmplete  immediate  CAS  requests  conducted  under  Base  Case 
conditions.  Determine  the  statistical  distribution  of  these  times  for  each 
path  in  the  network.  Display  the  results  as  follows: 


cEYVioMi  BMF/Bjii  roRct  ccmaMMB  AM  ccmnci  mtraea*  ca« 

R.VCPCISC  coHDiTifvrsi  cA«4f  arstonst  rims 


TATW  lOriTIFICATlOW 


ttCi. 

SAMPLES 


STAM'A'N> 
MAX  Pt.VlMrv. 


CP/TACa  •  DA  .c  -  AIR  MLKPT  tO 

■.  CP/TACP  -  f ''C  -  CPC  -  AIR  AirRT  >0 

'.  CP  TACP  -  e-  '  -  CPC  -  riveRF 

V  I'F  TAC*R  •  pi  ^C  -  f.  'C  -  C-POv:D  PttPT  15 

•  CP  TACP  •  TC  C  -  iRv  AIR  AtRAF  10 

.  CP  TACP  -  TA  C  -  CP  •  Of-PT  15 

I.  CF  TACP  -  Tfcc  -  :t\'C  -  AtFRF  :o 


5  R  1 

10  14  i 

i  id  y 

M  i5  / 

10  1  ?  f 

P  14  2 

12  2P  4 


•nr.i  InforFietion  in  iteli.**  Rhomn  ••  mn 


Add  any  other  path  which  processed  ten  or  more  immediate  CAS  requests.  A 
cumulative  distribution  of  the  immediate  CAS  requests  completed  will  be 
developed.  A  plot  for  each  path  in  the  system,  as  shown  below,  for  com¬ 
pleted  Base  Case  conditions  will  be  developed.  The  percentage  of  mission 
completed  in  fifteen,  twenty,  and  forty  minutes  will  be  compared  with 
those  in  the  JSTP  CAS  study  phase  Ii  report. 


NETWRIfl  RRffF  RtTACir  HBUCOaPta  C4M»kaO  AW  I'ftRtROt  trrNORi  rot  CAP. 
CXERCISe  COtnUTlONSi  AARt  CAAr 

NrTWORK  PATH!  R»CJ»  -  RAfCP  -  PIP  tOC  •  PIP  l.ROI'RP  AtSAt 


TlfiE 

TIOTSI  inforwAtion  in  itmiicm  plKwn  ab  An  pNanrlP' 
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TABLE  4- 3  (Continued) 


!•  For  the  applicable  command  and  control  network  for  CAS,  determine  the 

(Cont'd)  processing,  communication,  and  transit  times  as  a  function  of  selected 

conditions.  Determine  the  statistical  distribution  of  these  times. 
Display  the  results  as  follows: 

mOCtMINC  TIMB 

NETWORKi  SAtrir/MABINI  COMAMO  COUtnOt  MrVOA*  fM  CAS  COHrAOt  AFLOAT 
eXERCISB  CONDlTIONi 


WB.  ShUfttS 


STKHDAiU) 

l»:VIAT10M 


■a  L'F  FAC 
tArc/SACC 

FAC 

ASAF 


*  noTti  xnfonMtion  iji  aAomi  < 


A  similar  table  will  be  developed  for  the  communications  times,  link 
times,  and  transit  times.  Those  link  times  in  the  JSTP  CAS  Study  Phase 
II  report  will  be  compared  statistically  with  the  measured  values  in  the 
Validation  program.  A  display  for  the  various  paths  in  this  comparison 
is  8ho«ffi  below: 


NCmOMt  Af«g/Aif  rcrc0  Camm*n4  «ii«  Control  Ootwork  tor  CAM 
eXCRCISC  CONOlTlONi  •«««  ^AA« 

PATH  IDCMTXPICATION:  PdCfi  «i 


TINBS  AM  JSTP  CAS  S1V0T  PBMB  tl  MPORT  (MOST  LIRCLTf/CAS  UgMCtSC  PROGRAM  (WAN) 


MOTBi  InfOTMAtion  ill  fCAilFA  ohown  •«  st*  okom^io. 


A  cumulative  distribution  will  be  developed  for  processing  time,  connuniea- 
tion  time,  and  transit  times.  A  typical  plot  is  as  follows: 

NETWORRt  RATr/MARrOf  CORRARR  ARR  CORTROl  RRTWORR  FOR  CA*  fCORTROt  A5HCR*) 

CXeRCISC  CONOITKHli 
RtAPSP  riNBt  TRARR/T  Tlof 


Tll« 

Norr-I  In'urMtlOB  111  tfitct  •IK'*"  ••  ••  •••'•pi®' 
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TABLE  4-3  (Continued) 


X. 

(Cont'd) 


Compare  the  various  times  for  the  alert  posture,  tactical  situation, 
and  various  other  combinations.  A  typical  plot  is  shown  below: 


NETCOlUtt  AUtlf/MtH  rOIKB  M0  COWnOl  ftTWOKf  ro»  CMS 

CXRIICiSe  CQMOlTtOtfl  Ot¥S»TtO0S  r»OH  0ASg  CAgg  •  AtK  TAMtAT 

El>psr  TIME*  rpAIrs/T 


NOTE:  Infomtdtion  in  iCAiire  shown  as  an  asanple. 


The  various  times  will  also  be  tabulated  as  follows.  Statistical  tes  s 
will  be  conducted  to  determine  if  there  is  a  statistical  significance  between 
the  various  elements  of  air  threat,  tactical  situation,  alert  posture,  etc,, 
with  confidence  limits  on  the  means. 


HETVOUE}  A»Mr  ATTACK  ggtJCOTtgg  C<mitA»»  A»P  CWKTAOA  gUfmoAt  TOA  CAg 

EKPCisr  COiiDiTlON:  AUST  rosTunr 


■  r-.POinn  TINE 


Ath  AU;llT 
WIN  WTJVN  WAX 


divert  ground  alert 

piff  WEAK  fS^  {UH  BtHit  JiAi. 


ll»vytiT  RSOCSSSfSC 
glCVCST  COfIMVgfCATtOgS 
TKMKSTT 

fTC 


NOTE;  Inf orwat  lor.  in  ita/fcs  shown  as  an  ^itappl*. 
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TABLE  4-3  (Continued) 


1. 

(Cont'd) 


Develop  for  each  path  in  the  comnand  and  control  network  for  CAS  the  various 
response  times.  Compare  these  response  times  with  the  appropriate  times  if. 
the  JSTF  CAS  Study  Phase  II  report. 


MSTWOMlt  4JI«r/AX«  rOMCB  CONMJIO  AM  COBnOL  MfWOtC  fOU  CAM 
EXERCISE  CONDITIOMSt  CMR&tfVO  BAMM  CA8B 


IHITIAL  NODE 


TERMINAL  NODE 


CAS  RHASE  IX  STUDY  RESULTS 


OPTIMISTIC 

TIMS 


MOST  LIXBLY 
TI« _ 


PESSIMISTIC 


CAS  TEST  RESULTS 

OPTIMISTIC  MOST  LIKELY 

TIME  TUgS 


PESSIMISTIC 

TIME 


BN  TACP 
eOBPS  DASC 
TUOC 

GBOVBO  ALBBT 
BAC 


CORPS  DASC 

rvoc 

CBOVaO  ALBBT 

BAC 

TAACBT 


TOTAL 


MOTEi  xnfonMtion  in  itsiict  ahown  am  an  axaaipla. 


Develop  the  system/node  response  times  for  deviation  from  Base  Case  and 
other  selected  variables. 


NETWORK «  A*NF  ATfACr  MBltCOBTSB  COHMAMD  AMD  COMTMOL  AtTVOMf  roM  CAS 


cc-  s  I  (NK  Tirtrs  M».  sahpi-l:; 
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fIt'JHT 


.v-rff  T’  vopr 
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n  to  n 

Brovceo  a!  to  »*.' 

Ml  ATiitr  «*t«.  • 

vision  ITV 
f'tc. 


NuTPj  inff’fpiation  in  ir.»iic-.e  slmwn  as  an  cx'wi'l’'. 
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IT 


1. 

(Cont'd) 


TABLE  4-  3  (Continued) 


Develop  cumulative  distributions  for  the  various  deviations  fron  Base  Case 
and  selected  cooibinations  of  mission  variables,  i.e.,  alert  posture, 
tactical  situation,  etc. 


Htnamst  uvr/Miixn  coMra  coamaaB  aap  coataoL  aarwoaa  roa  cas  tcoaraoL  asaoaa) 
BXBSCtSB  CONDITION  I  MSB  cast 
NBH/IMPitOVBD  BOaiPMBNTl  fa  aaOIOS 


TIME 


NOTE)  Infomatlon  in  jratics  shown  as  an  axampla. 


Develop  an  analysis  of  delays,  to  include  frequency  and  cause  analysis. 
This  will  follow  the  classification  scheme  identified  in  paragraph  8 
above.  A  suggested  format  for  the  results  follows: 


NCTWOM:  fOtCf  CO&MMtO  CMMOt  VtrVOflB  roll  CMS 

EXERCISE  CONDITION:  tA«ff  CASE 
NUrnCR  OF  MISSIONS:  JOO 
•IVr'lEK  OF  DELAYS:  JO 


CAS  QHJrCTIV*:  a 

2.  CCiMM*)):iCATIO;JS  J 

4.  SYS-!  >  '«  CAPACITY  2 


E  LOCATION 

/J}  KH/fArr  to  riAsc 

(1)  PA  sc  TO  TVOC 

(If  >:R0</M0  AieUT  TO  FAC 

(If  DASC  TO  TVOC 

(If  CirOUIID  AltAT  TO  FAC 


RIASON  DDAY 

AVTMeKTJCATir'i  fAC'rpvAts 
ft.  r.  IK'  I  FFf  •  rnce 
CORwrwii'-irici--  Jt'  ’Rfrv 

PASC  OVFAfPdrfP 
FAC  OVFAI OADFP 


6.  :'AP.’'.,  ACOUISITION 


F  (It  FAC  TO  TCT 

(It  AS»T  TO  TGT 


ATTACK  FILOT  C0910  ACT  lAITlAllY  lOFKTIFT 

rer/dtrcacact  toiht 

FAtOVCACY  lUTCArttirtCt 


A.  DAriA'-.n  TO  INDIVIDUAL 
ELEru  MS 


FAC  TO  Ttff 


FAC  KKOCKIO  OVT  ATTACK  AltCffAff  fO 
AltKAWATK  eOMTAOLltA 


9.  rNTELLICENCE/FRIEMOLV 
I’ATA 


fAC  TO  TCT 


'attack  AtACAAFT  COVLOA'T  tOCATPr  rtlttPLItS. 


10.  COMPATIBILITY/ 
IMTEPOPERABlLin 


FAC  TO  TCT 


ATTACK  AmrAAFT  COVIO  HOT  KtT  WtTA  OAOVAA 
COAAAAtiKA 


NOfVi  InfoffHAtlM  In  rcAiiet  AhovN  #■  an  raanpia. 


TABLE  4-  3.  (Continued) 


1.  An  analysis  of  the  delays  with  respect  to  the  CAS  validation  objectives 
(Cont'd)  will  be  acconplished.  The  various  delays  have  been  identified  with  the 
CAS  validation  objectives  as  shorn  below.  A  display  for  the  analysis 
of  these  delays  by  objective  is  shown  in  the  next  display. 

DOAVt  SY  CM  VAUBSnOM  OtJICTIVI 


CCNMCSnOM 


SYtnM  CMACXTY 


TMOT  ACOOZainOM 


flMUGS  TO  INOIVIOORL 

■LBMtm 


ifmLLiQBacc/ri(inBt.T 

DATA 


CQMPAnilLXTY  OP 
ItnSMPtllAilLXTY 


C«aau0ic«c4M«  ••cariCv 
C0Miiifiic«eio0  00tiir«tioA 
TACAXaittMt  COMMAiCACioA 

CAS  eoM0A4  0a4  coAtreJ  AlAMAt  oAPMltf  fMPC#  CBC,  CMB,  PACP#  BBC  AX 
ASBT  tO€  tA*  Ax*y/Air  Botcm  PfAtA*) 

9»rft  SB  >9  /JipAt  JaaPax 
tAAt  CAXpAt  Ay  PAC 
MM  COAPiCiAAA 

AaPIa  /XAfAAAXy  iACAXfAXAAAA 
JAAACAXAXA  tarft  iA/OXAAtiAA 
tAAAy  Alx  Activity 
APaiAiAtXAtiVA  AolP 

PaP  SaoAA 

Pix#  Bmpport  CAAXPiAAtiAA 

PCX 

CAAtXOilAX  AAt  a/  pAAitiOA 

XCAMAaP  AAP  AAAtXAi  AiAAAAt  AAj/AACtiOiA 
PjPiO  /XAp«AACy  iatAXPAXAACA 
BBC  AaacAaP  AAt  . 

PttACA  AireXAPt  tA  AitAXAAtA  AAAtXAiiAX 

PriAAPiy  pAAitiOA  iAfoXAAtiAA 
PAAAy  PAAitiOA  ia/oPpAtiAA 
WM  COAPitiAAA 

IaACCItr«tS  iAtAiiipAACA  iAPAXAAtiAA 

COAOttAiCAtiAA  iaCAapAtiAiiity 
PiXA  PAPPAXt  CAAXPiAAtiOA 
Bir  BBtpaam  cocxPiAAtiAA 

PCtACP  AiXAXA/t  CAWiP  AAt  AAt  AitA  fXAAAP  CAtMMPPAX 
PHtPAAtiCAtiAA  PXAAAPWXAA 


«!KTPOWl  ABBt/AlB  POACP  POAPAPP  PPP  COPfPOt  PPPAAPt  BOB  CAS, 


VtLlMTMN  OAJECTIVC 


NUNBEn  HtS^StOllS  WTTK  OKI 
OH  ltD*>C  U»K(S)  ItAVING 
NUNBEB  OF  OeLAYS  BLSFON.SE  TIMES  GKI^ATCB 

THAN  ONE  STD  DEVIATION 
or  THE  NODE  NI  AN 


m'MBrH  NtBStCN.<  KIT'I  C'.tB 
DR  Mi>RS  LINKIS)  HAV::;a 
Ft:sroN8E  Ti*ics  GiTArm 
THAN  TWO  BTD  M-VIATICNS 
OP  THE  NODE  Mt.'  S 


CO!VrU!JICATION 


SYSTCM  CAPACITY 


TAP';rr  acquisition 


DAfVGE  TO  INOIVIDUAt 
ri.EMCNTS 


INT'  LLiCCtICF./rPir.NDtV  I  i 

DATA 


COfVATIBILITY/ 

X;iTCA0FEft>'3ILm 


TOTAL 


io 


14 


N0tll  XNrOANAttOM  XN  ifPSfCP  BNOWI  M  AH  IMflPLg. 
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TABLE  4-3  (Continued) 


1. 

(Cont'd) 


An  analysis  of  the  disapprovals/cancellations,  to  .*^®5!i***SL**!i  ®*“** 

w?U  be  accomplished.  V  typical  display  of  the  causes  and  frequency  is 

shown  below. 


OISAPP»OV»tS/C»KCtLL»TZOII  AMAttSlS  AY  AOBt 


NETWORK:  JI«»r/RXR  AOKCt  COKMAAO  ABB  COBTBOL  BETBOB*  ABB  CAS 

EXERCISE  COHOITIONl  BASE  CASE 


FUNCTION 


NODE  cagsE 


NR.  rRBOOBIiCT  PREOURWCT  OF 

a»ilPtjm  OF  TYFE  OCCURRENCE 


BISAAABOVAL 


CABCBLLATZOB 


An  analysis  of  the  aborts/cancellations  with  respect  to  the  CAS  valida¬ 
tion  objectives  will  be  accomplished.  A  typical  display  of  the  causes, 
by  location  as  a  function  of  the  CA.S  Validation  objectives,  is  shown 
below: 


NETWORK:  BAVt/BABZBE  COBPS  COBBABO  ABB  COBTBOL  BETBOBK  BOB  CAB 
EXERCISE  CONDITION;  BASE  CASE 
NUMBER  OF  MISSIONS:  100 
NUMBER  OF  ABORTS:  10 

CAS  OBJECTIVE  CASE  fcOCATIOW  REASOW  FOR  ABORT 

2.  COMMUNICATIONS 
FAILURE 

7 .  TARGET  ACQUISITION 
FAILURE 

e.  DAMAGE  TO  INDIVIDUAL 
ELEMENTS 

9.  INTELLIGENCE/ 

FRIENDLY  DATA 

10.  COMPATIBILITY/ 

INTEROPERABILITY 

NOTE:  Infomation  in  ztAizCE  BlWWn  ••  an  raaepla. 
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TABIiE  4-3  (Continued) 


<Cont-d) 


Ltion  display  of  the  delays,  aborts,  and  cancellations  is  shoim  belows 


ilMMVtOH  or  OOlAVt.  MOOtt#  AMD  CMIClUATtONt 

UtlUWMl  •  D,at  AltdeJI  ««iico,t«r  C««mi>4  «n4  Ccmtrol  ftm^rk  tor  CMS 

COHOSnOllt  DEVIATIONS  flMH  IASI  CASE  AtfAT  STATUS  TACTICAL  8*TUAnOn 

_  lASB  AID  CAOUND 

9tl?KTm  ......  -  SOL  AI^AT  ALEAT  divest  DEPE^^SC  offence  RETBCKSAAPE 

COIMONlCATXQNt 

INTEMRATIOM 

CAMUUty 


•fsnH 

CAMCm 

MD  NBAfMA/NlGNT 
TAMIT  ACQUISITION 
DMWg  TO  INDIVIDUAL 

XNntXieCMCE/PRIENOLT 

BATA 

OOMTAnDlLtTV/ 

nrrtAorEAADitm 


•i  DtlDCMtiOM  la  i«,i 


le,  alioim  aa  aa  aaaapla. 


2.  Identify  i^diate  CAS  requests  having  delays,  aborts  and  cancellations 

consBunications  problems.  If  the  data  saiqple  is  large  eneugh, 
subdivide  the  communication  delays  into  the  component  parts.  Identify  the 
alternate  conmunication  utilized.  Tabulate  Mis  as  follows: 

nrnnmi  tear  amca  nueorm  eoaaaaa  aaa  coaraoi  aaraoaa  rot  caa 


<”•  «00B  PaOBLBt  aoOTt  UBID 

«»  1»:  tu/cr  ne-4j  otto  m  eti 


aOT()  InfecMtlon  in  irtlict  ahem  aa  an  aiwipla. 


Analysis  of  the  effects  of  secure  voice  and  ECM  in  relation  to  communiea-  • 
tion  degradation  will  be  accomplished.  The  frequency  of  consnmication 
difficulties  by  location  is  displayed  as  follows: 
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TABU  4-3  (Continuod) 


2. 

(Cont'd) 


tmr  <mc(  aiueorm  caaum  <n  eaawaai  m»«i  ra*  eif 


HOPg 

w  c? 
a»c  e# 

PTOC 

CTtfC 


4  1 


1 


J 


0  1 


J 


0 


J  2 


1 


0 


S  2 


1 


0 


Nont  iBfofMtlon  in  Ifjkiiea  flhoiM  m  ui  aamplm. 


Th6  secure  voice  capabilities  will  be  tabulated  and  the  frequency  of  delay 
disapprovals,  and  cancellations  attributed  to  the  use  Of  secure  voice  will 
tabulated  by  node  as  follows: 


8, 

be 


mtWOBKl  »KKr  ATTACK  KtltCOPTKK  COMMKO  AtV  COKTKOL  MnrO*(  TOA  CAA 


MCATIOB 


BCN 


DBtAYS  OUSE  MBAPPSOVMiS  r»iir«TJATTnilg 


■«  CP 
ADA  CP 
•  Ce. 


A  cumulative  distribution  of  the  response  times  for  those  CAS  requests  with 
and  without  delays  resulting  from  the  use  of  secure  voice.  A  typical  display 
is  shown  below: 


Mrt.o:':;;  *f>"r  httm:/:  iiciicofttii  eommjkgp  mpp  coptpol  PtrtioitK  r>>p  cap 


PO  PILAYS 

OeiATP 


- — ♦ 

t40TEi  IntorMttOn  in  tTPprep  ttlown  ••  m  nwyu 


A  statistical  comparison  of  the  various  types  of  secure  voice  equipment 
will  be  made.  Statistical  tests  will  be  used  to  Identify  any 
significant  difference  between  the  various  typos  of  equipment. 
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TABLE  4-3  {Continued) 


d) 


imWOiXt  AMMt  AtTACK  MtAICOmM  COMHAAP  AAP  COPtAOL  PBfWPPP  FOP  CAP 


PO 

PPtAt 


PPLAtP 


Txia 


NOTBi  Infomtlon  In  stMitet  nhoim  ••  an  axaivln. 


A  statistical  comparison  of  the  various  types  of  secure  voice  equipment 
will  be  made.  A  statistical  test  will  be  used  to  identify  any 
significant  differences  between  the  various  types  of  ECM. 


The  ECH  effects  will  be  tabulated  and  the  frequency  of  delays >  disapprovals, 
and  cancellations  attributed  will  be  tabulated 
by  node  as  follows: 

NBTWomi  Mtmr  arracx  iMitcomn  eommAUa  mo  coonoi  ootooot  roo  cu 


LOCSTIOS 

■■  eo 

too  CP 

•  ta. 


NS. 

StCCSl  VOICE  IQUIS.  OBtSlfS  CS08S  OISAFPIIOVStS  OISCSLlaTlCW 


SOTS  I  Infetnatlon  In  itMXeo  ahown  an  an  axaawla. 


A  cumulative  distribution  of  the  response  times  for  those  CAS  requests 
with  and  without  delays  resultinq  from  a  typical  display  is  shown  belowt 


TABLE  4>3 


(Continusd) 


3.  .  Identify  the  Imnediate  CAS  request  by  type  of  coordination  received/  i.e./ 

fire  support,  air  defense,  or  air  space  managaaent.  Determine  the  number 
and  frequency  of  delays,  disapprovals,  and  cancellations  by  type  coordination. 
Shown  below  is  a  typical  display  for  fire  support  coordination.  A  display 


be  required 

for  the 

other  types  of 

coordination. 

BIBS  SUBBOBT  COOBDIBATIOB 

NBmoMCi  rottcM 

COMMABD  ABD  COSTBOt 

SSTBOBK  BOB  CAS 

OtlAYS 

PX8APPROVAL8 

CALCU1ATI0II8 

HOPE 

MOe/PMsoanicy  % 

HO./PREOUBIICy  » 

NO./PUOUBNCy  t 

fACf 

0/0 

0/0 

0/0 

BOt  tBCB 

4/. 4 

1/.2 

i/.l 

DJV  TMCP 

J/.l 

O/.J 

2/, 2 

COBBS  BBSC 

5/. 5 

0/0 

0/0 

TACC 

2/.S 

0/0 

0/0 

fOOC 

J/.i 

0/0 

0/0 

CBC 

0/0 

0/0 

0/0 

CBB 

0/0 

0/0 

0/0 

BACP 

0/0 

0/0 

0/0 

BACfA) 

2/a2 

2/.  2 

0/0 

BAC(Ci 

2/.2 

2/, 2 

0/0 

ASBT 

1/aI 

0/0 

0/0 

BLIGST  LSADSB 

(AIB  ALSBT) 

0/0 

0/0 

0/0 

rtJGST  LSADSB 

(GBOOSD  ALSBf)  0/0 

0/0 

0/0 

BLIGST  LSADSB 

(DTVSBT) 

0/0 

0/0 

0/0 

TOTAL 

19/1,9 

4/, 2 

V.2 

.  3.  Calculate  the  response  times  associated  with  the  various  missions . delayed. 

(Gont'd)  A  display  for  those  associated  with  fire  support  problems  is  shown  below. 

A  similar  display  for  the  other  types  of  coordination  will  be  developed. 
Statistical  tests  will  be  used  to  determine  any  statistical  signifi¬ 
cance  between  the  non-delay  and  those  delayed. 

nut  sorrcmT  cookoiiimtioii 


NETNOIOII  AKHY/AtK  fOICI  C0«M»0  AWB  COBTBOl  BtTWOKA  fOK  CAS 


NODE-TO-NOOE 

NO. 

SAMPLES 

MIN 

MEAN 

MAX 

STANDARD 

DEVIATION 

BN  TACP  TO  CORPS  DASC 

10 

1 

4 

7 

1 

BDE  TACP  TO  CORPS  DASC 

S 

1 

3 

8 

2 

DIV  TACP  TO  CORPS  DASC 

8 

1 

4 

6 

L 

CORPS  DASC  TO  TACC 

8 

2 

6 

8 

1 

CORPS  DASC  TO  TUOC 

10 

2 

5 

10 

2 

CORPS  DASC  TO  CRC 

5 

1 

6 

8 

1 

TUOC  TO  FLIGHT  LEADER,  etc* 

10 

1 

4 

10 

Z 

NOTEi  Infonnatlon  In  italics 

Shown  se 

an  example. 
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TABLE  4>3  (Continued) 

3.  Cuanilative  distribution  of  the  response  tiaes  for  CAS  requests  delayed 

(Cont'd)  by  coordination  will  be  developed.  They  will  be  plotted  as  follows i 


sstwossi  Mar /an  roaea  coaaaaa  aaa  eminei  ttmonit  rat  cjtt 


8 

m 


Fits  SMFOSf 


4. 


Tia 


Identify  those  immediate  CAS  requests  with  delays  resulting  from  saturation. 
In  those  cases  where  saturation  was  identified,  evaluate  the  input  and  output 
per  unit  of  time  at  the  node.  Also  determine  the  effect  of  saturation  on 
response  times  at  the  node.  Typical  displays  are  as  follows t 

anWOMCl  SSFr/MtSS  costs  COSSStO  ASO  COStSOt  SStSOSK  FOS  CAS  icosrsoi  AFAOAti 


NO.  NSQUB8TS 
NBSH  8AWN*TSD 


MMIMUM  NO. 
WOT  SATPHATBP 


REASON 

SATURATBP 


9AJC 

FAC 


NOTBi  inforwtion  in  ifAAjc#  •hoim  ••  Nn  MAwpl*. 

A  fr9^€ncy  and  cause  of  dtsapprovals/cancellations  resulting  from  saturation 
will  Pa  portrayed  as  follows:  ^ 

NtmORRl  Mrr/lfARIFf  COFFF  CONWAIVS  hWP  COPtnOh  FfTIfOFir  FO*  CAS  fCOSrROA  AFAOAri 

NCOS  Noaar«sNcr  mssE 

OASC 

FAC 


NOrtf  ZnferMtieft  in  xfaaics  slieim  as  an  asaapla. 
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TABLE  4-3  (Contlnuad) 


For  Mch  •xarclse  day  th«  racorda  of  waathair  condltiona  will  ba  naintainad 
and  raai^naa  tlnaa  for  salaetad  condltiona  will  ba  conputad.  A  cwmlativa 
'diatrilbutlon  will  ba  davalopad  for  raducad  waatbar  and  night  condltiona. 

If  aufflclcnt  data  axlata,  tha  waathar  at  launch  alta,  an  routa,  and  targat 
araa  will  ba  analyaad  aaparataly.  Typical  dlaplaya  ganaratad  ara: 


MEtMOWi  »0»«  ««»»»»  »•»  cetnai  nnMi  rot  cu 


NOTE:  IftfdrMtiofl  thown  in  tthUc*  thoifn  «•  nn 


statistical  tests  will  be  U8e<4  to  identify  significant  differences. 

A  frequency  and  cause  distribution  analysis  of  delays,  disapprovals,  and 
cancellations  will  be  portrayed  as  followr; : 

jirMQBKi  tkMf/Axn  roncM  coukmo  amd  coAtmot  aataoaks  fOA  cas 


OSIAY 


WOPg 


wo,  or  UBLAYB 


CAVB9 


BA  Cf/TACB 
C0AP$/OA$C 
TVOC 

cue 

TACC 

mtCo 

HrrwoM<  wsr/zif  fonct  co,mol  nraoRM  to»  cm 


MODE 


PlgAPPKOVALS  CJUtCELXATigWS  CiWSI 


BB  CP/TACB 
C0A9A/AAAC 

BVOC 

AACC 

CAC 


■on  I  XnfenMtiOM  in  irswcf  shown 


r. 
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TABLE  4-  3  (Continued) 


7 

(Cont'd) 


The  nuaber  of  delays,  aborts,  and  cancel lationa  caused  by  tarcet  identitv/ 
^  identified  and  ...eased  in  tern.,  of  en^cl.e 
•"•■y  **■*■  threat  may  cause  the  Pac  to  fly  higher 

than  TOrmal  and  create  a  target  identity  problem.  The  delays  alMrts^  ami 
cancellation  information  will  be  displaced  as  foilowsT  •‘»o>^ts,  and 


HRtWOMi  ABffk'/A/A  POBc'B  «.'dM4J>0  4M  COirPAOt  BrrvOBt  fO*  CAS 

BV  TYrr  CCtfTRQI.  ftKlAYS  ABORTf  CATrfrtLLATI  UJS  kLASOW 

(A) 

»AC  (iit 

AsiST 

BV  rxrncir.t  cosditioh 

»i>r  ^'ASt 

51;  Bf  votes 

s:  i.  ?a*tja;  aim  TM»e»r  ' 

f.'M 

#«<■. 

NCTEI  th«  tabla  nuaBMPAd  by  rftason.  A  condition  My  h«v«  m>f 


^  «»»«»»  the  shift  in  response  times  to 
cumulative  distribution  between  the  damaged  nodes  and  the  Base  Case 

various  damaged  elements  identifying  the  cause, 
time  out p  time  back  in#  and  immediate  CAS  requests  involved  will  be 
developed « 


KfTiAiPBi  AA«r  MPpAcr  erifcorrra  commmo  sso  coutsol  ros  cas 


::ooe 


BL-^TWT  0A.*4ACr0/rQUtr*'i:;.T 


TIPQ:  TI^lE 

OUT  OVCBCOWF. 


CAB  PLOtTSTS 

rBcrr;:.’  r» 


A:1  CermgnicAtiena  destroyrd  Ot-tHO  CJ’IOOO 


OT  i:.') 

or 

or 


set  cr 


NOTBi  tnfenfMtion  in  tTsucs  Bhoim  ••  an  »«aii(>l«. 
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TABLE  4-3  (Continued) 


B.  If  dete  exlste,  develop  a  cumulative  distribution  in  response  time  to 
(Coat'd)  identify  the  shift.  A  sample  plot  is  shown  below. 


NvniOftKi  Mar  4ffMca  agircoant  cmmj 


ig 


tnf'-nsatlon  in  tTAttCS  thtiwn 


«pl*. 


9.  Where  quantitative  data  on  intelligence  processing,  both  quantity  and 

quality,  exists  the  following  scheme  will  apply.  Identify  those  imedi- 
ate  CAS  requests  with  intelligence  delays,  i.e.,  friendly  intelligence, 
enemy  information,  and  target  information.  Determine  the  frequency  of 
delays  by  node.  Display  the  Information  as  follows: 

sitMossi  sarr/aMist  eo»ra  comnaxs  axs  eoatnoi  xnwoM  ca*  (eoanot 
DSUXS 

rsiENOir  SHEMr  tasost 

sees  mro.  mro.  isro.  saasos 


■■  er  rAc 
o»tc 
race 
AAXr 


SOISi  Inforaation  In  irAAlCA  ihoxn  u  nn  •xaaipln. 

Enter  in  the  number  of  delays  by  category  for  each  node  in  the  systwn. 
Add  a  line  entry  for  each  category. 
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TABLE  4-3  (Continued) 


9. 

(Cont^d) 


Analyze  the  frequency  and  cause  of  delays,  disapprovals,  and  cancellations 
associated  with  intelligence.  Display  the  results  as  follows:  , 


NBTifOiiKt  *«rr  *ff4CJr  MEtieopnn  cohmamd  amp  comtmol  mptmoak  roM  cas 


DSIAYS  DlSAPPtCVALS  CMCBLIATIONS 

NODE  WJMBER - feoUBMCy  NOWWIII  PHBQPBNqf  MDWSiR  FSEQUEIICY 

Bjr  CP 
BOB  CP 
DIV  TOC 


node  NOHBER  reason  NtffffiBR  REASON  HUMBER  REASOM 

Bff  CP 
BOA  CP 
DIV  TOC 


NOTE:  In  the  reason  the  reroute  imist  be  specified  with  eny  ties  informetion  on  the 
delays  incurred. 

NOTE:  Information  in  xratics  8ho%m  as  an  example. 


10.  The  analysis  of  compatibility/interoperability  will  be  centered  around 
delays,  disapprovals, and/or  cancellations  attributed  to  these  problems. 
Where  quantitative  data  exists,  the  following  displays  will  be  developed 
using  the  dendritic  diagram  and  the  measures  of  analysis.  Typical 
displays  of  frequency  and  cause  are  as  follows: 


NETHORK:  MAVY/MABIMA  COBPS  COMMABD  AMD  COMTBOl  KAfWORK  FOB  CAS 

EXERCISE  CONDITIONS  (If  Applicable) : 


FREQUENCY 

NODE 

BN  CP  FAC 

TACC 

ASRT 

CAUSE 

NODE 

BN  cr  FAC 

TACC 

ASRT 


PSIAYS 
NO.  FREQ. 


DEIAYS 

NO.  REASON 


DISAPPROVALS 
NO.  FREQ. 


DISAPPROVALS 
NO.  REASON 


CANCELLATIONS 
NO.  FREQ. 


CANCELLATIONS 
NO.  REASON 
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TABLE  4- 3  (Continued) 


11. 


Hew/i^proved  equipment  identified  by  the  eponeoring  commands  will  be  evalv 
ated  in  relation  to  the  total  command  and  control  network  for  CAS.  Mhere 
possible  the  analysis  will  be  conducted  using  one  new  variant.  If  data 
is  available  on  combinations,  these  will  be  evaluated  using  the  same  tech¬ 
niques.  Statistical  distributions  (min,  max,  mean  and  standard  deviation) 
will  be  calculated  for  the  response  time,  either  system/element  or  agency 
depending  on  the  type  of  equipment  employed.  Where  data  exists,  analyze 
for  the  various  exercise  conditions  and  mission  variables.  Display  the 
inforstatlon  as  follows: 


saiwoszi  Mvr/auiat  coars  coaaaaa  aao  coaraoL  atraoai  roa  caa  icotnoL  truMt) 
SXBIKISZ  CONDITION  I  MAtg  CJkS* 

NEN/IHP«OVEO  BOOIPMSHTt  tm  rtdiot 


HODBS 

HBAN  RBSPOMSB 
TZNB  MITHOUT 

STANDARD 

DEVIATION 

MEAN  RESPONSE 
TIME  WITH 

STANDARD 

DEVIATION 

P4C 

iff 

3 

5 

i 

ASHT 

f 

2 

9 

2 

DASC 

iS 

1 

is 

i 

TACC 

5 

2  • 

5 

2 

Iff  CP/FAC 

2 

1 

2 

1 

Determine  if  there  is  any  statistical  difference  in  the  means. 


Calculate  the  cumulative  distribution  for  each  exercise  condition  for 
each  new/improved  equipment. 


HnwoRKt  aarr/aaaraa  coara  coaaaaa  aaa  coaraot  aanroaa  roa  caa  (eotnoL  artoar: 


axa  DICK 


TINS 


♦ 


Honi  Infonatlen  in  XMiTca  ahowi  ••  an  axmq>la. 
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8.  REPORT  PREPARATION. 

a.  The  following  reports  are  required  by  JCS  in  the  CAS  Validation  Progrant 

(1)  Initial  «md  final  reports  of  first  exercise  (BRAVE  CREW)  will  be 
submitted  45  days  and  120  days  after  termination  of  the  exercise. 

(2)  Quarterly  reports  will  be  submitted  as  specified  by  the  Detailed 
Test  Plan. 

(3)  Special  reports  will  be  submitted  as  requested  or  desired  to 
highlight  specific  problems,  acconplishments  or  other  matters  of  inmediate 
interest. 


(4)  The  Final  Report  will  be  submitted  by  31  December  1975  or  180  days 
after  termination  of  the  last  exercise,  whichever  is  later. 

b.  The  information  flow  in  the  Joint  Validation  Headquarters  from  data 
collection  in  the  field  through  analysis, report  writing,  and  coordination  to  a 
document  submitted  to  JCS  is  sho%m  in  Figure  4-5.  The  initial  data  in  this 
system  are  the  data  elements  Identified  in  paragraph  4  above.  These  data 
elements  will  be  checked  for  accuracy  in  the  field  and  compiled  into  immediate 
CAS  request  histories.  The  reduction  process  will  be  accomplished  by  BDM. 

The  outputs  from  this  reduction  will  be  used  by  the  Operations  Analysis  Section 
to  assist  the  Reports  Section  in  preparation  of  required  reports. 

c.  Reports  preparation  will  be  accoi^lished  by  the  Reports  Section  using 
analyzed  data  ^md  subjective  comments  as  availcUile. 

d.  The  final  report  will  address  all  individual  exercises  and  will  collate 
all  results  into  a  cohesive  assessment  of  each  of  the  three  independent  command 
and  control  networks  for  close  air  support.  In  addition,  subjective  comments 
relating  to  the  validation  effort  provided  by  unified  commands  will  be  appended 
to  the  final  report.  Upon  completion,  the  draft  final  report  will  be  submitted 
to  the  CAS  Validation  Working  Group  for  review. 

e.  Upon  completion  of  Working  Group  review,  the  draft  report  will  be 
submitted  to  USREDCOM,  CINCLANT  and  USEUCOM  for  review.  Stibjective  comments  by 
the  Unified  Commands  and  their  components  on  the  analyzed  data  (See  Annex  B,  DAP) , 
should  be  made  at  this  time.  These  subjective  comments  will  be  appended  to  the 
final  report.  Significant  portions  may  be  included  in  the  report  executive 
summary  and  in  the  main  report  as  appropriate. 

f.  The  draft  final  report  will  then  be  reviewed  by  the  USREDCOM  Steering 
Group  who  will,  in  turn,  forward  the  draft  to  CINCLANT  for  final  coordination. 

g.  Upon  receipt  of  CINCLANT  coordination,  comments,  USCINCRED  will  submit 
the  final  report  to  the  JCS. 

h.  The  final  validation  of  CAS  Phase  II  Report  and  the  Brave  Crew 
report  will  be  structured  as  follows: 

EXECUTIVE  SUMMARY:  Includes  significant  findings  from  the  CAS  Validation 
Program  and  a  summary  of  subjective  comments  submitted  by  the 
Services  and  unified  commands. 

MAIN  REPORT 

SECTION  I  -  GENERAL 

1.1  Purpose. 

1.2  CAS  Validation  Objectives. 

1.3  Time  and  Space.  Outline  the  geometry  of  the  situation  and  the 
overall  scheme  of  maneuver. 
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JCS 


1.4  Approach.  Identify  the  analyais  approach  and  the  structure  of  the 
report. 

SECTION  II  -  DISCUSSION  OF  RESULTS 

2.1  Data  Elementa.  Discuss  the  types  of  data  and  source. 

2.2  by  Objective.  Analysis  of  the  data  as  It  applies  to  each 

objective. Augment  and  clarify  with  subjective  ecsaaents  where 
applicable,  fflie  charts,  tables  and  figures  for  each  ^jectlve  In 
Table  4-3  will  be  selectively  used  In  the  analysis  of  the  quantita¬ 
tive  data.  ’ 

2*3  tosociated  Findings.  Include  an  analysis  of  any  areas  in  addition 
to  the  objectives  discussed  above. 

2*4  Cgsparlson  wiUi  JSTF  CM  study  Phase  II  Results.  Include  cogg>arative 
•'‘•ly***  of  the  link  tisMS  and  of  the  percentage  of  insiedlate  CAS 
requests  completed  in  fifteen,  twenty  and  forty  minutes. 

SECTION  III  -  CONCLUSIONS 

Identify  significant  conclusions  derived  from  the  analysis. 

ANNEXES  As  required  (to  Include  subjective  conaents) . 


ANNEX  A 


CAS  VALIDATION  OBJECTIVES 


1.  Objective  No«  1.  Determination  of  response  times  for  iimaediate  demands  on 
the  close  air  support  (CAS)  caanand  and  control  system,  including  trannisslon, 
processing,  and  transit  tiM. 

2.  Objective  No.  2.  Determination  of  communication  requirements,  both  ground 
and  airborne,  at  all  levels,  including  secure  transmission  needs. 

3.  (Elective  No.  3.  Determination  of  the  capability  to  integrate  CAS  with 
other  tactical  operations  in  the  combat  area,  including  the  consideration  of 
fire  support  coordination,  air  defense,  and  airspace  control  functions. 

4.  abjective  No.  4.  Determination  of  maximum  system  capacity  to  handle  target 
attacks  under  clear  weather  conditions. 

5.  Objective  No.  5.  Determination  of  training  requirements  for  qualification 
and  annual  maintenance  training  of  observers,  air  controllers,  and  operators  for 
each  level  above  company.  Determination  of  training  requireotents  for  combat 
battalions  and  tactical  air  control  system  units  in  terms  of  CAS  sorties  per 
year. 

6.  Objective  No.  6.  Determination  of  the  degradation  of  the  system's  ability 
to  provide  effective  cosmiand  and  control  of  CAS  at  night,  in  bad  weather,  or 
under  artifically  reduced  visibility. 

7.  Objective  No.  7.  Determination  of  the  ability  of  various  CAS  target  acqui- 
sition  systems  to  detect  and  Identify  hostile  targets  and  hand  off  these  targets 
to  an  attacking  agent. 

8.  Objective  No.  8.  Determination  of  the  extent  of  system  degradation  resulting 
from  damage  to  individual  elements. 

9.  Objective  No.  9.  Determination  of  the  functioning  of  intelligence  Informa- 
tion  and  friendly  data  availability  as  aids  in  decision-making  within  the  command 
and  control  system.  Exmine  information  requirements,  accuracies,  and  times 
involved  in  entering  it  in  the  system  and  making  decisions  based  on  it. 

10.  Objective  No.  10.  Determination  of  the  compatibility  and  interoperability 
of  the  elements  of  the  CAS  command  and  control  system. 

11.  Objective  No.  11.  Evaluation  of  the  improvements  offered  by  new/ improved 
equiiments  in  the  other  test  objectives. 
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1.  GENERAL. 


a.  Subjective  coHMnta  are  jud^aenta  about  aituationa  or  wrltinga  aa  parcel v 
ed  by  an  individual.  For  the  purpoae  of  the  CAS  Validation  Prograaif  aubjactive 
coaaiienta  have  been  partitioned  into  aevaral  arena.  Thia  haa  been  done  to  clarify 
the  aolicited  coaanenta.  Theae  arena  aret 

(1)  Subjective  ccanenta  about  each  training  exerciae. 

(2)  Subjective  ooanwnta  about  aroortioMaant  and  alloeation  aa  they  per¬ 
tain  to  the  Aray/Air  Force  caaaMad  and  control  network  for  CAS. 

(3)  Subjective  conawnta  on  the  teat  objectivea. 

(4)  Subjective  ennamnta  about  aurvivability. 

(5)  Subjective  conmenta  on  the  contenta  of  the  draft  final  report. 

(6)  Subjective  coaatenta  about  apeoific  pointa. 

b.  Each  of  the  above  areaa  will  be  addreaaed  in  relation  to  the  publiahed 
guidance,  and  the  scope  of  the  coMMnta  deaired.  The  acope  of  each  area  will  be 
identified  through  a  aeriea  of  aubject  areaa.  If  other  areaa  are  deoBMd  pertinent, 
they  should  be  included.  StdSjective  CMBsenta  received  will  be  acknowledged  and 
presented  in  the  appropriate  reports,  niese  aubjactive  conaMnts  will  be  used  to 
amplify  the  quantitative  results,  but  under  no  circumstances  will  they  be  modified 
or  used  to  modify  the  quantitative  results. 

c.  A  methodology  for  summarizing  and  presenting  the  subjective  comnents 
received  is  included  in  paragraph  4. 

2.  BACKGBOqNO. 


a.  The  primary  data  sources  for  the  CAS  Validation  Program  have  been  identi¬ 
fied  in  the  body  of  the  DAP.  Alternative  data  sources  were  identified  in  the 
TPC  (Page  4-3,  paragraph  c,  quoted  below  for  ease  of  reference.) 

"c.  Alternative  Data  Collection  Methods. 

1.  Alternative  methods  for  collecting  data  are 
displayed  in  Figure  4-7.  Teat  Objectives  are 
listed  under  five  general  headlngsi  (1)  CPX>  (2) 

Combat  Data;  (3)  Service  Models;  (4)  CAS  Models; 
cuid  (5)  Subjective  Comments  of  Test  Objectivea. 

2.  Alternative  methods  could  be  used  to  gather 
additional  data  for  those  objectives  which  are 
not  adequately  covered  in  a  test  or  exercise. 

Large-scale  dedicated  exercises  would  be  better 
for  accomplishing  the  JCS  tasking.  However, 
funding  liodtations,  safety  restrictions, 
availability  of  forces  and  other  constraints 
prevents  the  execution  of  a  test/exercise  large 
enough  to  accomplish  all  of  the  objectives  with¬ 
in  the  JCS  tasking.  Therefore,  a  four-phased 
approach  is  desirable. 

a.  Conduct  a  CPX  in  conjunction  with  a  test/ 
exercise.  For  exaag>le,  a  CPX  could  be  used  to 
load  an  elenwnt  in  an  effort  to  obtain  the  capacity 
of  the  C2  eleawnt;  e.g.,  simulate  airlift  and 
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reconnaissance  iasMdiate/preplanned  requests 
to  assess  the  capabilities  of  a  OhSC  in  respond¬ 
ing  to  CAS  requests. 

b.  Coaibat  data  could  be  used  as  an  input  to 
validate  portions  of  the  C2  function  not  available 
from  test/exereise  resultsi  e.g.*  integration  of 
CAS  with  other  tactical  operations  in  a  high 
intensity  ooebat  environawnt. 

c.  A  ooaputer  Model  suiy  be  developed  to 
incorporate  the  data  derived  from  the  CAS  tests/ 
exerciseSf  CPX  excursions#  other  cosvuter  results 
and  ooabat  data  to  assist  in  validating  the  test 
objectives. 

d.  Services  and  appropriate  CIMC’s  to  provide 
subjective  eosHents  on  test  ^jectives." 

These  alternative  data  sources  were  constrained  by  JC8  (JCS  Menorandun  (8M-398-73> 
dated  4  Septaadter  1973.  Paragraph  2a  and  paragraph  5  quoted  below  for  ease  of 
reference. 

*S.  Nithin  the  area  of  alternate  data  sources, 
however,  certain  itena  of  the  IPC  require  nodifl- 
cation.  Sources  such  as  a  specialised  coaputer 
CAS  aodel,  a  dedicated  CAS  exercise,  a  separate 
intelligence  atu4^,  or  any  other  siaulatlon 
techniques  isolated  from  the  exercise  environsant 
do  not  appear  warranted  at  this  tisM.  Use  of  such 
data  sources  aust  await  positive  identification  of 
the  degree  of  data  shortfall  within  the  CAS  test 
prograa  and  the  decision  to  address  such  shortfalls.* 

The  use  of  subjective  ccasMnts  was  supported  in  the  JCS  Nesnrandun  Sll-398-73, 
(paragraphs  3  and  4  quoted  below  for  ease  of  reference.). 

"3.  The  central  issue  contained  in  both 
references  lb  and  Ic  is  the  problem  of  achieving 
the  test  objectives  in  joint  training  and  test 
exercises.  The  aesorandum  by  the  Deputy  Secretary 
of  Defense,  dated  24  January  1973,  directed  '.  .  . 
the  Implementation  of  the  detailed  test  plan  in 
joint  training  and  test  exercises.'  Data  shortfall 
in  this  environment  was  anticipated  and,  in  response 
to  guidance  by  the  Joint  Chiefs  of  Staff,  the  TPC 
proposed  alternate  sources  of  data  allocation  to 
achieve  the  test  objectives. 

4.  Every  effort  must  be  made,  however,  to  answer 
the  test  objectives  as  coeipletely  as  possible  with 
empirical  data  from  scheduled  field  exercises  ex¬ 
panded,  as  appropriate,  by  coomuind  post  exercises 
and  field  sisnilatlons.  Subjective  comments  provided 
by  the  Services  and  commanders  of  unified  commands 
must  also  be  used  to  address  the  test  objectives. 

DOD/Servlce  programs,  such  as  the  Joint  Target 
Acquisition  Study,  and  combat  data  may  also  prove 
useful  in  expanding  or  supplementing  data  collected 
from  the  field  exercise  environment.  All  of  these 
sources  should  combine  to  make  the  best  resultant 
product.” 

This  raquiramsnt  for  subjective  cmmnents  was  further  amplified  in  JCS  Nsssage 
041449Z  Sep  73  (paragraphs  6  and  7  quoted  for  ease  of  reference.) 


"6.  Services  and  comnandera  of  unified  cosMands 
are  requested  to  provide  the  necessary  information, 
subjective  documents,  and  support  to  the  CAS  work¬ 
ing  group  at  OSREDCOM,  both  during  the  dsvelopsMnt 
of,  and  subsequently  as  required,  by  the  Detailed 
Test  Plan.  They  are  also  encouraged  to  provide 
comments,  as  deemed  appropriate,  on  the  developawnt 
of  the  Detailed  Test  Plan. 

7.  Direct  coordination  between  USRBDCOM,  LAMTCOM, 
the  Services,  other  appropriate  unified  coamands, 
and  HSE6  is  authorized  to  facilitate  the  accomplish¬ 
ment  of  the  CAS  Detailed  Test  Plan.* 

b.  The  above  quoted  references  form  the  requirement  for  subjective  oossMnts. 
In  addition  to  this  general  guidance,  specific  guidance  in  two  areas  has  been 
promulgated  by  JCS,  survivability,  and  apportionment  and  allocation. 

c.  In  the  areas  of  survivability,  JCS  has  directed  that  it  will  be  addressed 
through  subjective  comments  (JCS  Memorandum  SM  S62-73,  dated  19  December  1973, 
paragraph  2h  quoted  for  ease  of  reference) . 

”h.  The  impact  of  enemy  air  defenses,  lethal 
envelopes,  and  exposure  times  on  CAS  aircraft 
and  the  associated  effect  on  the  CAS  conmand 
and  control  systems  may  be  deducted  from  CAS 
studies/exercises/operatlons.  However,  they 
are  not  specific  objectives  of  the  CAS  coesnand 
and  control  Validation  Program.  For  purposes 
of  this  CAS  Validation  Program,  survivability 
will  be  addressed  in  subjective  comments  sub¬ 
mitted  by  commanders  of  the  unified  coimnands 
and  in  the  intelligence  play  of  the  exercises.* 

d.  The  subject  of  apportionment  and  allocation  was  included  in  JCS  Message 
282350Z  Jan  74  (paragraph  4e(2)  quoted  for  ease  of  reference). 

"Procedures  for  examining  apportionment  and 
allocation  of  air  assets  should  be  included." 

This  was  clarified  in  a  later  message  by  USREDCOH  to  JCS  (USREDCOH  Message 
201S22Z  Feb  74,  paragraph  2  quoted  for  ease  of  reference.) 

"Recommend  that  in  the  interest  of  clarity  and 
direction  that  4-e(2)  be  revised  to  read: 

'Procedures  for  examining  in  a  subjective 
manner  the  apportionment  and  allocation  of  CAS 
air  assets  as  they  pertain  to  the  Army/Air  Force 
CAS  C2  System  should  be  included.'* 

JCS  approved  this  clarification. 

3.  SUBJECTIVE  COMMENTS  COWTEMT. 

a.  The  content  desired  in  each  of  the  areas  of  subjective  comments  identified 
in  paragraph  1  varies  with  the  area.  Within  each  area  a  discussion  of  the  desired 
scope  will  be  established  through  a  series  of  subjects/questions.  The  conmand 
level  to  which  each  area  will  be  addressed  and  the  required  sulwiission  time 
identified.  All  submissions  will  be  addressed  directly  to: 

commander  in  Chief 

United  States  Readiness  Command 

ATTN:  RCJ5 

MacDill  AFB,  Florida  33608 
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b.  A  discussion  of  each  area  follows t 

(1)  Subjective  Co—ents  about  each  Training  Exercise.  It  is.  antici¬ 
pated  that  the  quantitative  data  from  ibe  dAs  exercise  program  will  not,  by 
itself,  permit  a  complete  and  meaningful  answer  to  each  of  the  ten  CAS  objectives. 
"A  requirement  may  exist  for. . .subjective  comments  to  place  the  understandably 
constrained  exercises  in  the  context  of  the  real-world  environment.  If  the 
requireamnt  exists,  the  Validation  Headquarters  may  request  the  command  sponsor¬ 
ing  the  exercise  to  provide  subjective  Cixmoents  to  fill  data  holes  in  specific 
areas  or  on  specific  objectives."  (DTP,  dated  November  1973,  paragraph  S.b. (c), 
page  3-8).  Subjective  comments  will  be  submitted  by  unified  commands  sponsoring 
each  exercise  within  30  days  after  exercise  termination.  Unified  commanders  may 
solicit  comments  from  exercise  commwders,  where  applicable.  Subjective  comments 
are  expected  to  provide  a  better  insight  into  interpretation  of  the  quantative 
results.  The  suggested  subjects  are: 

(a)  Comment  on  the  Impact  of  exercise  artificialities /Restrictions 
on  CAS  responsiveness. 

(b)  Was  the  command  and  control  system  deployed  and  operated  in 
accordance  with  standard  procedures? 

(c)  During  the  conduct  of  the  joint  training  exercise,  was  maximum 
capacity  for  processing  Immediate  CAS  requests/controlling  aircraft  in  the  ter¬ 
minal  area  reached  or  exceeded? 

(d)  Discuss  availability  of  exercise  intelligence  in  relation  to 
immediate  CAS  command  and  control. 

(e)  Comaient  on  the  adequacy  of  the  communications  procedures  for 
effecting  coordination/integration  of  immediate  CAS  with  fire  support  coordina¬ 
tion,  air  defense,  and  airspace  management. 

(f)  Comment  on  data  collection  compatability  with  exercise  opera¬ 
tional  requirements. 

(g)  What  factors  influence  the  decision  to  request  fixed  wing  vs. 
attack  helicopter  support? 

(h)  other  comments  relative  to  CAS  asset  utilization,  system  per¬ 
formance,  training  exercise  environment  and  overall  validation  program  to  pro¬ 
vide  a  better  Interpretation  of  the  quantitative  results. 

(2)  Subjective  Comments  about  Apportionment  and  Allocation  of  Air  Assets 
as  they  Perta^  to  the  Army/^Alr  frorce  Co^and  and  tytrol  Network  for  CAS.  As 
directed  by  <7cs,  the  apporcionment  and  allocation  of  air  assess  as  they  pertain 
to  the  Azmy/Air  Force  ooemMuid  and  control  network  for  CAS  will  be  addressed  by 
subjective  comments.  Subjective  comments  are  solicited  from  USREDCOM  and  USEUOON 
60  days  after  each  appropriate  exercise.  These  comments  will  be  included  in  the 
final  Validation  of  Close  Air  Support  Phase  II  Results  report. 

(3)  Subjective  Coimnents  on  the  Test  Objectives.  Subjective  coaawnts 
are  required  on  the  cJAs  Validation  Objectives.  "It  is  the  intent  of  the  Joint 
Chiefs  of  Staff  that  appropriate  luiified  commands  submit  comments  on  the  test 
objectives.”  (JCS  Hemorandum,  SM  562-73,  dated  19  December  1973,  paragraph  2.1.). 
Subjective  comments  are  solicited  from  USREDCOM,  LANTOOM,  and  USEUCOM  90  days 
after  the  first  exercise  they  sponsor  on  a  one  time  basis.  These  comments  are 
required  once  enough  experience  has  been  gained  with  the  objectives.  Suggested 
subject  areas  are: 

(a)  Are  the  CAS  Validation  Objectives  adequate  to  address  the 
uncertainties  in  the  analysis  of  the  command  and  control  portion  of  the  JSTF  CAS 
Phase  II  report? 

(b)  Is  response  time  an  adequate  measure  of  the  effectiveness  of 
command  and  control  for  immediate  CAS? 
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(c)  To  what  degree  cm  cooBunicatlona  regulreewnta  be  determined 
through  training  exerciaea? 

(d)  To  what  degree  can  ayatema  capacity  for  CAS  be  determined  in 
joint  training  exerciaea? 

(e)  Can  ayatem  ability  to  provide  CAS  in  bad  weather  and  at  night 
be  determined  in  training  exerciaea? 

(4)  Subjective  Cowaenta  about  Survivability.  Within  the  CAS  Validation 
Program,  aurvlvMillty  will  not  be  addreaaed  in  an  empirical  manner  but  through 
subjective  comnents.  (JCS  Heimsrandum  SM  562-73,  dated  19  December  1973,  para¬ 
graph  2.h.,  quoted  in  paragraph  2  above).  This  subject  will  be  addressed  by 
USREOCON,  LANTCOM  and  USEOCOM  45  days  after  the  final  exercise.  Discuss  air¬ 
craft  survivability  in  relation  to  air  defense  threat,  specific  lethal  weapons 
and  exposure  time  during  target  engagements.  Address  in  terms  of  tactics 
employed  during  various  conflict  envlronswnts  eutd  under  consideration  of  relative 
air  superiority.  The  comments  will  be  Included  in  the  final  Validation  of  Close 
Air  Support  Phase  II  Results  report. 

(5)  Subjective  Cosi^nts  on  the  Contents  of  the  Draft  Final  Report.  Upon 
ctxnpletlon  of  the  CAS  Exercise  Program,  the  JVK  will  distribute  the  draft  final 
report  to  USREDCOM,  I<AMTCOM  and  USEUCOM  for  review  and  cosment.  Cosments  will 

be  returned  to  USREDCOM  45  days  after  date  of  the  request  for  comnents. 

(6)  Subjective  Coiimenta  about  Specific  Points.  These  subjective  ccoments 
will  be  requested  by  the  JVR  of  appropriate  unified  comands  on  an  as  required 
basis.  The  unified  commands  may  submit  subjective  coemients  as  deemed  appropriate. 

4.  UTI1.I2ATI(MI  OF  SUBJECTIVE  COMMEMTS. 

a.  Subjective  comnents  submitted  by  the  unified  coomands  and  comnands  sponsor¬ 
ing  the  exercises  will  not  be  modified  by  the  JVH.  All  conments  will  be  cataloged 
and  appended  to  the  CAS  validation  final  report.  Subjective  comments  will  not  be 
used  to  modify  the  quantitative  data,  however,  they  will  be  used  to  augment  and 
clarify  the  quantitative  data  where  applicable. 

b.  The  subjective  comnents  on  the  CAS  Validation  Objectives  will  be  Included 
in  the  final  report. 

c.  Subjective  c<xnments  on  the  other  areas  will  be  cataloged  Md  appended  to 
the  final  report.  A  sunmary  of  the  comnents  will  be  Included  in  the  body  of  the 
report  along  with  an  acknowledgement.  Where  comments  have  been  made  relating  to 
specific  objectives,  these  will  be  included,  as  appropriate,  in  the  discussion 
of  the  results. 

d.  A  summary  of  the  subject  areas  and  timing  of  submissions  is  contained  in 
Table  B-1. 
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CoBund 

USRBDCOM 

LANTCON 

USEUCON 

Sub  j*ctiv« 

Conwnt  Atm  ^ 

1. 

About  aach  training 
exercisa. 

a.  BRAVE  CRBir 

30  days  after 
taminatlon 

b.  EXPRESS  CHARGER 

30  days  after 
texBination 

C.  BRAVE  SHIELD  IX 

30  days  after 
taminatlon 

d.  REFOROiR  74 

30  days  after 
temination 

a.  CARAVAN  III 

30  days  after 
temination 

f.  AGATE  PUNCH 

30  days  after 
temination 

g.  SOLID  SHIELD  75 

30  days  after 
temination 

2. 

Apportionmant  and 
Allocation 

60  days  after 
taminatlon  of 
BRAVE  CREN,  and 
BRAVE  SHIELD  IX, 

60  days  after 
temination  of 
REFORGER  74  and 
CARAVAN  III 

3. 

Test  Objactivas 

90  days  after 
taminatlon  of 
BRAVE  CREN 

90  days  after 
temination  of 
EXPRESS  CHARGER 

90  days  after 
temination  of 
REFORGER  74 

4. 

Aircraft 
Survivability  ' 

45  days  after 
taminatlon  of 
the  last  axar'' 
else  (SOLID 
SHIELD  75) 

45  days  after 
temination  of 
the  last  exer¬ 
cise  (SOLID 
SHIELD  75) 

45  days  after 
temination  of 
the  last  exer¬ 
cise  (SOLID 
SHIELD  75) 

S. 

Draft  Final  Report 

45  days  after 
review  date 
request 

45  days  after 
review  date 
request 

45  days  after 
review  date 
request 

6. 

Spaciflc  Points 

As  Required 

As  Required 

As  Required 
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DATA  COLLECTION 

1.  General.  A  plan  of  analyaia  fox  the  CAS  Validation  Program  was  developed  in 
Chapter  4 .  This  plan  includes  a  detailed  dendritic  tree  of  the  analysis,  where 
each  CAS  validation  objective  was  suiadivided  into  the  required  sub-objectives. 

The  complexity  of  the  objectives  dictated  the  number  of  subobjectives  required 
to  achieve  an  answer  to  the  stated  CAS  validation  objectives.  The  pattern  of 
analysis  identified  the  data  elements  which  will  be  required  to  answer  the 
objective.  This  Annex  will  outline  the  type  of  data  collection  required,  the 
necessary  manual  collection  forms  and  a  brief  outline  of  the  collection  procedures. 

2.  Primary  Data  Collection  ^thods.  The  primary  data  collection  means  will  be 
manual  recording  by  data  collectors.  The  data  collectors  will  be  highly  qualified 
personnel.  The  manual  data  collection  will  be  augmented  by  the  Voice  Recording 
System  (VRS) .  Where  gaps  exist  in  the  data  or  unexplainable  inconsistencies 
exist  in  quantitative  data  from  different  sources,  the  VRS  will  be  used  to  resolve 
the  inconsistencies. 

a.  Data  Collection  Forms. 

(1)  The  forms  are  intended  to  be  completed  by  dedicated  data  collectors 
whose  sole  responsibility  is  the  accurate  collection  of  field  data.  The  player 
personnel  involved  in  the  field/exerclses  will  not  be  required  to  complete  the 
data  collection  forms.  The  Joint  Tactical  Air  Strike  Request  Form,  amended  as 
necessary,  will  be  used  at  appropriate  levels  to  request  and  process  CAS  missions. 

A  copy  of  the  form  will  be  provided  the  CAS  data  collector  at  appropriate  levels 
of  coBmand  and  control  and  will  be  attached  to  the  CAS  data  collection  form. 
USREDCOH/LANTCOM  will  modify  these  forms  (as  required)  and  publish  specific  forms 
to  be  used  for  field  data  collection  on  each  exercise. 

(2)  A  data  collection  package  will  be  tailored  for  each  data  collection 
site  so  that  the  appropriate  forms  are  readily  available  for  field  use.  Packages 
will  be  structured  on  a  daily/shlft  basis  and  will  be  picked  up  from  the  collec¬ 
tion  sites  on  a  prescribed  schedule. 

3.  Data  Collection  Problems.  When  problems  arise  where  the  data  collection 
instructions  are  not  adequate,  the  data  collector  should  report  the  problem  by 
the  most  expeditious  means  to  his  data  collection  phase  team  chief.  In  any 
event,  he  should  continue  to  record  data  to  the  best  of  his  capability  until 
further  direction  is  received  from  the  Joint  CAS  Validation  Headquarters. 

4.  Field  Data  Collection  Procedures.  Data  collectors  will  complete  the  prescrib¬ 
ed  forms  emd  questionnaires  during  specified  observation  periods  for  each  exercise. 
The  completed  forms  and  questionnaires  will  be  reviewed  on  site  for  completeness 
and  accuracy  by  a  data  collection  team  chief  or  his  representative.  Should 
discrepancies  be  detected  during  this  review,  they  will  be  corrected  on  site  if 
possible.  Subsequently,  the  cong>leted  forms  and  questionnaires  will  be  delivered 
by  the  reviewer  to  the  Joint  CAS  Validation  Headquarters.  The  actions  specified 
above  will  be  accomplished  within  a  time  schedule  as  prescribed  for  each  field 
exercise.  Upon  delivery,  all  forms/questionnaires  will  be  reproduced  immediately 
and  copies  will  be  provided  to  the  Operations  Analysis  Team  and  the  Data  Reduction 
Team  for  immediate  review  and  compilation  of  data.  The  Operations  Analysis  Team 
will  determine  the  degree  of  accomplishment  of  planned  CAS  validation  objectives 
attained  during  the  observation  time  period,  annotate  any  significant  abnormalities 
in  the  data  reviewed  and,  when  necessary,  make  recommendations  for  Immediate 
scenario  influence  required  to  insure  acconqilishment  of  planned  objectives  during 
subsequent  exercise  events.  The  Data  Reduction  Team  will  sort  all  data  and 
prepare  selected  results  for  presentation  to  the  Chief,  Joint  CAS  Validation 
Headquarters.  These  procedures  will  be  covered  in  detail  at  the  Data  Collectors' 
School  preceding  each  field  exercise. 


C-1 


APPENDIX  I 


ABMX/AIR  FORCE  COMMAND  AMD  CONTROL  NETNORK  FOR 
IMMEDIATE  CLOSE  AIR  SUPPORT  -  DATA  FORM  QUESTIONS 

TO 

ANNEX  C 

DATA  COLLECTION 


Ho.  1 

CAS  COMMAHD  AMD  OOHmOL  DATA  FOXN  QUBSTIOHS 

Ann/AiR  roKB  ssocest  phase 

BN,  BDE,  DIV  OR  CORPS  (ORIGINAL  REQUESTS  ONLY) 

1.  Unit  ID  Mo.  2*  LocAtlon  UW  CoordlnatBB i 

3.  CAS  Rwiuaat  Ho. _ _  4.  D«to  (Day/Mo) _ - 

5.  Tactical  Situation  i  /~7<1  Attack  /~7H  Daianaa  Ratrograda 

8.  Typa  Taniinal  Controllar:  /  /If  PAC(O)  /  /II  PAC(A)  /  /\2  ASRT  Unknown 

7.  TlJi«  CAS  Itequast  Acknowladg^d  by  TACP :  _  _ 

Did  Fir«  Support  Coordination  take  place  with  the  following  elenents? 

/ - 7S/G-3  Air/ - 7  Arty  / - 7  ADA  /  7  Amy  AVN  CU  "•’'•I 

If  not.  Explain: - - - - - 

8.  Tina  Firat  Attaapt  to  Tranaait  Haquaat  to:  /  /S4  DASC  /  />»  Fit  Ldr  _ 

9.  Raaaon(a)  for:  /  7S1  Dalay  /  /El  CNX,  Batwaan  7  i  8  Abova: _ 


10.  Tlaa  CAS  Raquaat  Ackiuwladgad  by:  /  /S4  DASC  /  7S9  Fit  Ldr 


11.  Raaaan(a) :  /  ^<1  Delay  /  /S3  CNX  Battrean  8  t  10  Abova 


12,  Tima  of  Cancellation,  if  Known: 


Reaaon(a) : 


13.  a.  Were  Alternate  Comaunlcations  Used?  /  /Sl  Yes  /  /S2  No 


b.  If  Yes,  Time  First  Attempted: 


;  Time  Established :_ 


14,  Any  Problems  Communicating  with  Other  Services:  /  /Rl  Yes  /  /f7  No  /  /RS  No  Attempt 

If  Yes,  Explain: _ 

15.  Remarks: _ _ _ _ _ 


INSTRUCTIONS: 

A.  If  Alt  Coims  used  mote  than  onca,  use  Remarks  for  each  additional  occurrence. 

B.  All  times  will  ba  expressed  in  local  time. 

C.  If  additional  space  is  required  use  back  of  page  and  identify  question  number. 


DATA  COLLECTOR'S  NAME: 


C-I-2 


Mo.  2 

CAS  COMtAMD  AND  OOMTIIOL  DATA  FOiM  QUBSTZONS 

amt/azn  foncb  aeodbst  mass 

BDB  on  DZV  (NOMZTON  OHLt) 

1.  Unit  ID  Noi^ _ -  2.  Location  of  TACT  in  UTM  Coordlnatoa: 

3.  CAS  Nnquost  No;  Dato  (Day /No)  —  -  "  ' 

5.  Time  CAS  Raquast  to  DASC  Nonitorad  (Bnd  of  Trananiaaion) _ 

6.  Tina  Acknowladgad  by  Monitoring  Unit; 

7.  Tima  Firat  Attempt  to  Tranaait  uaa  of  /  /01  Allocated  /  _/02  ARMY 

Raaourcea  to  DASC : 

8.  Time  DASC  Acknowledged  Uae  of  Allocated/Army  Raaourcea: _ 

9.  Tine  Firat  Attempt  to  Transmit  Execute  Order  to  Fit  Ldr;  _ 

10.  Reason (8)  for  /  701  Delay  /  7f2  Abort,  Between  5  fc  9  Above  _ 


11,  Time  Fit  Ldr  Acknowledges  Execute  Order:  /  /$l  Air  Alert  /  702  Divert 

12.  Reason (s)  for:  /~?0\  Delay  /~7#2  Abort,  Between  9  fc  11  Above _ 


13.  Time  of  /  7S2  Abort  or  /  7^3  Cancellation,  if  Known: 

14.  If  Cancelled,  Give  Reason  (s): _ .  _ _ _ _  _ 


15.  Time  First  Attempt  to  Transmit  CNX  to  Initial  Requestor: 

16.  Time  /~7  si  bn  TACP  /  due  TACP  ftCKUowleuyea  CrtX^ 

17.  Rea8on(s)  for  delay  between  15  and  16  above:  _ 


1^^.  a.  Were  Alternate  Communications  Used?  /  /01  Yes  /  /i2  No 

b.  If  Yes,  Time  First  Attempted;  ;  Time  Established ; 

Type  5  :  6  Route : 

19.  Any  Problems  Communicating  with  Other  Services;  /  /0l  Yes  /  /02  No  /  /gS  Not  Attempted 

If  Yes,  Explain: _ _ _ 

r*?.  Remarks ;  _ 


INSTRl»CTIONS : 

A.  If  Alt  Comm  used  more  than  once,  use  Remarks  for  each  additional  occurrence. 

B.  All  times  are  local  times. 

C.  Questions  7  through  20  used  where  CAS  request  disapproved,  allocated  resources  or  Army 
resources  are  utilised. 

D.  If  additional  space  is  required,  use  back  of  page  and  identify  question  number. 

DATA  COLLECTOR  NAMEt^ _ 


C-I-3 


Mo.  3 

CAS  COIMMID  AMD  COMTMOL  DATA  POAM  QUCSTIOMS 
AMT/AIR  fOMCI  ABQUIST  PJIA8B 
AO%,  DIV  OR  CORPS  < ALLOCATED  RESOURCE  ABORTS,  ONLY) 

1.  Unit  ID  No:__ _ Location  o£  TACP  In  OTM  Coordlnaf  ni 

3.  CAS  Roquoat  Not  4.  Data  fDav/Mo) ;  197 

5.  Now  Hlsaioa  Mtabart  6.  Tina  of  Abort; 

7.  Old  Nisaion  Nuabart 

8.  Timmi  /“7$2  BDB  TACP  /  7*3  DIV  TACP  /  /»A  DASC  Acknowladgad  Abort: _ 

9.  Raaaon(a)  for  Delay  Batwaan  6  and  6  Above; 


10.  Type  of  Raaourcaa  Salactadt  /  7il  Allocated  /  702  Alart/Divarc  /  7B3  Amy 
If  Army  Raaourcaa  Uaad,  Skip  to  Quaation  19. 

If  Alart/Divart  Raaourcaa  Uaad,  Anamr  11  through  14. 

If  Allocated  Raaourcaa  Uaad,  Anawar  15  through  18. 

11.  Tima  Firat  Attaigit  to  Tranamit  Eaacuta  Order  to  New  Pit  Ldr; 

12.  RaaaonCa)  for  Delay,  Batwaan  6  and  11  Above;  _ _ 


13.  Time  Fit  Ldr  Acknowledged  Execute  Order:  /  /<!  Air  Alert  /  /f2  Divert 

14.  Reaaonta)  for  Delay  Bet%faen  11  and  13  Above: 


15.  Tine  First  Attempt  to  Request  Allocated  Resources: 

16.  Reasonis)  for  Delay  Between  8  and  15  Above; 


17.  Time  DASC  Acknowledges  Request  for  Allocated  Resources: 

18.  Reaaon(s)  for  Delay  Between  15  and  17  Above: _ _ 


19.  Tina  First  Attempt  to  Transmit  CNX  Order  to  DASC _ 

20.  Reaaon(8)  for  Delay  Between  8  and  19  JUoovet 

21.  Time  DASC  Acknowledges  Request: 

22.  Time  First  Attempt  to  Transmit  CNX  to  Initial  Requestor; 

23.  Reason (8)  for  Delay  between  8  and  22  above: _ 


24.  Time  / _ /gl  BN  TACP  / _ /fl  BDE  TACP  /  '  /g3  DIV  TACP  Acknowledge.  CNX: _ 

2”  .  a.  Were  Alternate  Comaunicatione  Ueed:  /  /,!  Ye.  /  /,2  No 

b.  If  Ye.,  Time  Fir.t  Attempted: _ :  Time  Establi.hed: _ 

Type;  s  Route ; 

26  .  Any  Problems  Communicating  with  Other  Services:  /"~7fl  Yes  /  792  No  /  785  Not  Attempted 

If  Yes,  Explain:  _ _ 


27  .  Remarks: 


INSTRUCTIONS: 

A.  If  Alt  Conm  Used  more  than  once,  use  Remarks  for  aa^  additional  occurranca. 

B.  If  additional  apace  ia  required,  use  back  of  page  and  identify  question  number. 

C.  If  relay  through  anrouta  control  required,  explain  in  Remarks. 

D.  All  tiflias  will  be  expressed  in  local. 

DATA  COLLECTOR  NAME: _ 


C-X-4 


Mo.  4 

CAS  COMIAND  AND  COMTItOL  DATA  FORM  QUESTICMIS 
ARHT/AXR  FORCE  REQUEST  PBSE,  DASC 


1.  OASC's  Iiocatlon  in  HTM  Coordinataa »  2 .  CAS  Raqueat  No.  s _ 

3.  Data  (Day /No) _ 197 4.  Miaaion  Mot _ _ _ 

5.  Fit  Call  Sign: _ 

6.  Time  CAS  Rqat  from  ^  01  Bn  TACP  ^  02  BDE  TACP  ^  f3  DIV  TACP  ^  19  CORPS  Ack'd 

7.  Tine  declaion  to  uae:  /~7  DASC  Reaourcas  /~7  TACC  Resourcaa _ 

If  TACC  reaourca  raqueat,  skip  to  13. 

8.  Tine  First  Attempt  to  Tranamit  Execute  Order: _ 

9.  Reaaon(a)  for:  /~7  01  Delay  /~7  02  Abort,  Between  6  and  8  Above: _ 


10.  Time  Order  Acknowledged  by:  /~7  05  TOOC  /~?  06  CRC  /~7  09  Fit  Ldr: _ 

11.  If  Airborne  Resources  Used,  Mission  was  from:  /“/  01  Air  Alert  /~7  02  Divert. 

12.  Reason(s)  for:  /~7  91  Delay  /~7  92  Abort  Between  8  and  10  Above: _ 


13.  Time  First  Atteiig>t  to  Transmit  Request  for  TACC  Alert  Resources: _ 

14.  Reason(s)  for:  /~7  91  Delay  92  Abort  Between  6  and  13  Above: 


15.  Tisw  Request  for  TACC  Alert  Resources  Acknowledged  by  TACC: _ 

16.  Beaaon(s)  for:  /~7  91  Delay  02  Abort  Between  13  and  15  Above: 


17.  Tinm  of  Abort,  if  known; 

18.  Tinw  Abort  Acknowledged  by  DASC; 

19.  If  Aborted,  Give  New  Mission  Number; 

20.  Time  DASC  ack'd  Cancellation  of  Request  by;  ^  92  BDE  TACP  ^  93  DIV  TACP  19  CORPS 

21.  Give  Reason(s)  for  CNX: _ 


22.  a.  Were  Alternate  Communications  Used;  /~7  01  YES  /~~7  02  NO 

b.  If  Yes,  Time  First  Attempted;  ;  Time  Established: _ 

Type:  >  i  Route : 

23.  Any  Problems  Communicating  with  Other  Services:  /~7  91  YES  /~~7  02  NO  /~7  95  Not  attempted 

If  Yes,  Explain: _ _ _ 

24.  Renuirks: _ 


INSTRUCTIONS: 

A.  If  additonal  space  is  required,  use  back  of  page  and  Identify  question  number. 

B.  If  Alt  Coaan  used  more  than  once,  use  Remarks  for  each  additonal  occurrence. 

C.  All  times  will  be  expressed  in  local. 


DATA  OOIXBCTOR  NAME 


Baaet 


Mo.  5 

CAS  COMMAND  AMD  CONTROL  DATA  FORM  Q0ESTZ0N6 
ARMT/AIR  FORCE  LAUNCH  SITE  TUOC 

_  2 .  Date  (Day/Mo) : 


3.  Strike  Order  Received  Front:  /  /gA  DASC  /  /13  TACC  /  /15  Other 


4.  Miasion  Number: _  5.  Fit  Call  Sign: 

6.  Number  and  Type  Aircraft: _  7.  Alert  Statua  (Mina), 

8.  Time  Strike  Order  Acknowledged  at  TUOC: 

9.  Time  Firat  Attempt  to  Contact  Flight  Leader: 

10.  Rea8on(a)  for:  /  /gl  Delay  /  /03  CNX  Between  8  and  9  Above: 


11.  Time  Execute  or  Strike  Order  Acknowledged  by  Flight  Leader: _ 

12.  ReaaonCa)  for:  /  Delay  /  /g3  CNX  Between  9  and  11  Above: 


13.  Were  target  inatructiona  and  FAC  info  given  Fit  Ldr:  /  /01  Yea  /  /02  No 

14.  Take  Off  Time  (Lead  Aircraft  VQteela  Up) : _ 

15.  Rea8on(8)  for:  /  /gl  Delay  /  /92  Abort  Between  11  and  14  Above: _ 


16.  Time:  /  '/02  Abort  /  /03  CNX,  if  Known. 

17.  a.  Were  Alternate  Conmunlcationa  Uaed?  /  ?01  Yea  /~  702  Mo 


b.  If  Yea,  Time  Firat  Attempted: 


j  Time  Eatabliahed:,^ 
;  i  Route: _ 


18.  Any  Problema  Conaninicating  with  Other  Servicea:  /  /01  Yea  /  /02  No  /  705  Not  Attenqpted 

If  Yea,  Explain:  _ _ 

19.  Remarka: _ 


INSTRUCTIONS: 

A.  If  Alt  Coaon  uaed  more  than  once,  uae  Remarka  for  each  additional  occurrence. 

B.  If  additional  apace  ia  required,  uae  back  of  page  and  identify  gueatlon  number. 

C.  All  timea  will  be  expreaaed  in  local. 

DATA  COLLECTOR  NAME: _ _ _ 


C-I-6 


% 


No.  6 

CAS  COMMAND  AND  COMTROI.  DATA  rOM  QtlBSTIOHS 
ASMT/AIR  FORCE  BNRODtE  CONTROL,  CRC,  CRP,  FACP 

I.  Dnlt/ID  Ho.  I _  3.  LocaUob  in  OTM  CoordlMf  i 

3.  Data  (Day /Mo) _ _ _ 197 _ 

4.  Strika/Bxacute  Order  From  “WC  ^^i3  TACC  CRC  ZZ7*7  CRP(l)  ^;^fecRP(2) 

5.  Aircraft  Source:  y~~7ll  Gnd  Alert  /~7t2  Air  Alert  /~~703  Divert  /~~7<8  UiUcnown 

6.  Hlasion  Huaber ;  7.  Fit  Call  Si«mi 

8.  Time  of  Acknowledgement  of  Strike/Execute  Order: 

9.  Was  a  restricted  fire  plan  in  effect?  /~~7tl  Ves  /~7N2  Ho 
AIR  ALERT/DIVERT  answer  10  through  13|  skip  14  through  17. 

10.  Time  First  Attempt  to  Transmit  to  Fit  Ldr: _ 

II.  Reason (s)  for  .^^Delay  /~~7Abort  between  8  and  10  above: _ 


12.  Time  Fit  Ldr  Acknowledged: _ 

13.  Reason (a)  for  delay  between  10  and  12  above: 


AIRBORHE  GROUND  ALERT  MISSION  answer  14  through  17. 

14.  Target  instructions  and  FAC  info  given  to  Pit  Ldr:  /  /01  Airborne  /  /02  Ground 

15.  Time  coamunications  established  with  Fit  Ldr: _ 

16.  Time  / — /Abort  / — 7CNX  if  Known; _ 

17.  Reason (8)  for  .^^Abort  /~7CNX  if  Known: 


18.  Relay  strike  order  to  /~~7ai  CRP(l)  /— 708  CRP(2)  FACP(l)  /Z717  FACP(2) 

/ - 712  ASRT  /*~7lg  N/A 

19.  Time  First  attempt  to  transmit  relay  of  strike/execute  order: _ 

20.  Time  of  acknowledgement ; 

21.  Reason (s)  for  delay  between  19  and  20  above: _ 


22.  Time  Flight  Handed  Off/Sent  to:  /  707  CRP(l)  /  708  CRP(2)  /  700  FACP(l)  / — 717  FACP(2) 

/  7l0  FAC(G)  /~~7ll  FAC  (A)  /~~7l2  ASRT  _ 

23.  Did  Fit  Ldr  Establish  comm  with  your  Enrouta  Control  Unit  After  Release  by  FAC/ASRT; 

^^703  7®s  /  /02  No  If  Yea,  state  time:  _ . 

24.  Time  Fit  Ldr  Acknowledged  instructions  to:  /  701  Return  to  Base  /  702  Go  to  Air  Alert 

^^/Divert  to  New  CAS  Nlaslon_ _ 

25.  a.  Were  Alternate  Communications  Used?  >  /01  Yea  /~~702  no 

b.  If  Yes,  Time  first  attempted: _ ;  Time  Established; _ 

Type: _ ;  6  Route; _ 

26.  Any  problems  communicating  with  other  Services:  /  701  Yes  /  702  No  /~~705  Not  Attempted 

If  Yes,  Explain; 


27.  Remarks: 


INSTRUCTIONS: 

A.  If  Alt  Comm  used  more  than  once,  use  Remarks  for  each  additional  occurrence. 

B.  If  additional  space  is  required,  use  back  of  page  and  identify  question  nua:ber. 

C.  All  times  will  be  expressed  in  local. 

DATA  COLLECTOR  NAME: _ _ _ 


C-I-7 


No.  7 

CAS  COMMAND  AND  CONTROL  DATA  FORM  QUESTIONS 
ARMT/AIR  FORCE  REQUEST  PHASE,  TACC 

1.  TACC  Call  Sign* _  2.  Basa/Site  Location: _ 

3.  CAS  Raquaat  No: _  4.  Data  (Day/Mo) : _ 

5.  Miaaion  No: _  6.  Fit  Call  Sign: _ 

7.  Tima  CAS  Raquaat  Acknowladgad  by  TACC (Intarvana  or  additional  raaourcaa) : 

8.  Sourca  of  Hiaaion:  /~~7g2  Air  Alart  /  7B1  Gnd  Alart  Divart 

9.  Tima  Firat  Attampt  to  Tranamit  Strike  Order: 

10.  Raaaon(a)  Delay  /  7i2  Abort  Between  7  and  9  Above: _ 


13.  Tima  of*  /~7t2  Abort  or  /~~7B3  CNX,  if  Known: 

< 

14.  Time  (a)/  702  Abort  CNX  Acknowledged  by  /  /tA  DASC  7  /12  TACC: 

15.  a.  Hare  Alternate  Conmiuiicationa  Uaed?  /~~7gl  Yea  r^92  No 


b.  If  Yea,  Time  Firat  Attempted: _ j  Time  Eatabliahad: 

Type: _ ;  a  Route; 

16.  Any  problona  communicating  with  other  Servicea;  7~~7tl  Yea  /~**7B2  No  /~7g5  Not  Attempted 

If  Yea,  Explain: _ 

17.  Remarka: _ 


INSTRUCTIONS : 

A.  For  TACC  Raaourcea  Only; 

B.  If  Alt  Comn  uaad  more  than  onca,  uaa  Remarka  for  each  additional  occurrence. 

C.  If  additional  apace  ia  required,  uae  back  of  page  and  identify  queation  number. 

D.  All  timea  will  be  expreaaed  in  local. 


# 


Mo.  a 

CM  COMIMID  AND  COMTHOL  DKtk  FOMM  QUB8T10MS 
AMff/AIR  FORCE  TBRNIHAL  AREA,  ASRT 

1.  Unit  ID  Mo.^ _  2.  location  OTM  Coordinataa » _ _ 

3.  No.  «  Typo  Acft _  4.  Data  (Day/Mo) _ 

5.  Mission  No.  _  «.  Call  Signi^ _ _ _ 

7.  Source  of  Mission  (if  known):  /  /tl  Gnd  Alrt  /  /$2  Air  Alart  /  />3  Divert  ^__/S7  Other 


8.  Target  Briefing  Received  From; _ _  Tine: _ 

9.  Time  of  Handoff  From:  /~7>6  CBC  /~7S7  CRP(l)  CRP(2)  ^11715  Other 

10.  Time  Atck  Acft  locked  on  by  ASRT: _ 

11.  Reason (s)  for  /  7S1  Delay  /  7S2  Abort,  between  9  »  10  above _ 


12.  Time  Fit  Ldr  20  KM  from  Tgt: _ 

13.  Time  final  clearance  received  by  ASRT  from:  /  70*  DASC  /  /13  TACC  /  715  Other 

14.  Reason (8)  for  /  /91  Delay  /  /t2  Abort,  between  12  t  13.  _ 


IS.  Time  Fit  ldr  directed  to  arm  weapons: _ 

If.  Time  of  weapons  release :_ _ 

17.  Reason (s)  for  /  /SI  Delay  /  '/S2  Abort  between  13  t  16  above. 


18.  Time  Fit  ldr  Acknowledges  Release  from  ASRT  to:  /  7S2  Air  Alert  / — 703  Divert 

/  /S6  Return  to  Base  /  /S8  unknown 

19.  Time  £17^2  Abort  /~7S3  Cancellation,  if  known: _ _ 

20.  Reason(s)  if  cancelled: _ 


21.  Time  Flight  leader  acknowledges  receipt  of  new  mission,  if  known:^ _ 

22.  Target  Description,  if  known: _  MX  at  Tgt,  if  Known  (Ceiling/Vis) _ 

23.  a.  Mere  alternate  communications  used?  /  701  Yes  /  7S2  No 

b.  If  Yes,  Time  First  Attempted: _ Time  Established: _ 

Type:_ _ _ _ j  t  Route: _ 

24.  Any  problems  communicating  with  other  services:  /  7>1  Yes  /  702  No  / — 7l5  Not  Attempted 

If  Yes,  Explain: _ _ _ 

25.  Remarks: _  _ 


IwcTROCTIONS : 

A.  If  Additional  space  is  required,  use  back  of  page  and  identify  question  number.' 

B.  If  Alt  Conn  used  more  than  once,  use  Remarks  for  aach  additional  occurrence, 
c.  All  times  will  be  express  in  local. 

DATA  COUECmR  NAME: _ 


C-1-9 


1. 

3, 

5. 

8. 


9. 


11. 

12. 

13. 

14. 

15. 


16. 


17. 


18. 

19. 


20. 


21. 


22. 


23. 

24. 

25. 

26. 


27. 

29. 


30. 


31. 


32. 


No.  9 

ARNY/AIR  FORCE  CAS  COMNAMO  AND  CONTROL 
DATA  FORM  QUESTIONS,  FAC  DEBRIEFING 

Supportod  Unit  ID  No.: _  2.  FAC  Loc  OTM:  /~~7S1  FAC  (A)  FAC(G) _ 

CAS  Riist  No.  (If  XnOMi) _  4.  Data  (Day/Mo) _ 197 _ 

Miaalon  Mo. _  6.  No.  «  Typa  Acft: _  7.  Call  Sion: 

Sourca  of  Misaion:  and  Alert  /~~7I2  Air  Alert  /~~783  Divert  /~~fH  Other /~~7i9  Unk 

Tanulnal  control:  /~~7ia  PAC(A)  FACiO)  10.  Terainal  Ctrlr  Call  Sion: 

Tine  Fit  Ldr  Eatablished  Coan  with  FAC: 


Tine  acknowledged  that  Atk  Acft  la  at  Rendezvous/Control  Point : 

Reaaon  Codes  tor:  Delay  /~~7S2  Abort,  Between  11  and  12  Above; 

Location  Rendezvous/Control  Point; 

(DME/Bearing _ _  Station  or  OTM) 

Tine  Fit  Ldr  Reports  Tgt/Ref  Point  in  Sight: _ 

Reason  Codes  for  /~~781  Delay  /~~782  Abort  Bettiaen  12  and  15  above: 

Tine  Fit  Ldr  Acknowledges  Clearance  to  Attack; 

Reason  Codes  for:  /~Tai  Delay  /~~7t2  Abort  Between  15  and  17  Above; 

Tim  Fit  Ldr  Reports  First  weapons  Release  (Pickle  Tim) : _ 

Reason  Codes  for:  /~~781  Delay  /~~782  Abort  Between  17  and  19  Above: _ 

Mo.  Acft  Under  Control  of  FAC  When  Fit  Cam  Uiider  Control: _ ,  was  Ordered  to  Hold. 

or  AJsorted  Mission _ _______ 


Target  Location/Description: _ 

Tgt  Mark  Method;  Snoke  A~7i2  Laser  /~783  Visual  r~79K  Other 

Tim  of:  /~~7t2  Abort  /~*783  Cancellation  _____________ 

Was  a  Restricted  Fire  Plan  in  Effect?  /~~7>1  Yes  /~~7B2  No 


if  Cancelled: 


Reason  Codes 

$1  cooun  Security 
92  ECM 

03  Authn  Procd's 
04  Corn)  Satur't'n 
05  RF  Interfer 


07  Int'zm't  Comn 
09  Fire  Spt  Coord 
09  Air  oef  Coord 
10  Airspace  Coord 

12  Gild  Authn  Cine 

13  Safety 


14  ATC  Coord 

15  C<rC  Elen  Cap 

16  WX  Conditions 

17  Tgt  ID-Fit  Ldr 

18  Lost  Tgt-FAC 

19  CSC  Elen  Malf 


20  Frndly  Loc  Info 

21  Enmy  Posn  Info 

22  Inacc  Tgt  Info 

23  Atk  Acft  Hal 

24  Ctrlr  Out  Posn 

25  Atk  Acft  Posn 


26  Insuf  Fuel 

27  Red  Smoke 

28  Eneny  Air  Acty 

29  Adnin  Hold 

30  Other _ 


/~*7B2  Cluttered 


06  Com  Incosvat 
Wx  at  Tgt  (Cell/Vis) 


28.  Terrain  Tgt  Area 


/~~791  Open 


Tim  Fit  Ldr  Acknowledges  Release  Froni  FAC: 


for  /~~7g2  Air  Alert  /~~783  Divert 


/~~7t6  RTS  /~7<8  Unknown 


Tim  Fit  Ldr  Acknowledges  Receipt  of  New  Mission,  if  Known: _ 

a.  Were  Alternate  Comunications  Used?  /~~7>1  Yes  /~~7<2  No 

b.  If  Yes,  Tim  First  Attempted: _ ;  Tine  Established; _ 

Type:  :  4  Route: 

Any  problem  ccamiunicatlng  with  other  Services:  /~~7>1  Yes  CHtT.  No  /~~7t5  Not  Attempted 


If  Yes,  Explain: 


33.  Remarks:, 


No.  10 

ARMT/AIR  FORCE  CIS  COmU  |  OOnROl 

nm  tcm  otssricN.  Anam  nmmjm 


I.  NB/SQ  ID;  _ 2.  Takooff  But: _ 3.  Date  (D^^) _ 

4.  Call  Siffi _ 5.  No.  I  type  ilcft _ 6.  Mlaalon  No.  _ 

7.  Source  of  Mission:  ^fl  Gbd  Alert  Air  Alert  ^  03  Divert  ^$7  Other 

8.  CAS  execute  order  received  fron: 

9.  Air  Alert  Otbit/Divert  Locations:  1st  _ 2nd 

10.  Describe  any  Extoisive  Route  Deviations  Fran;  £701  Base  £7^2  Air  Alert  OAit  feint  0*5  Divert  Ft  to 
Control  feint 

II.  Method  of  Acquiring  Target:  £701  Visual  ^02  Laser  Tracker  £703  Infrared  ^04  Radar  ^05  M  Directed 

£706  Other _ _ 

12.  Target  Location/Oescriptlon:^ _ 

e.  Were  other  tgts  worked  in  sane  area  with  saan  controller:  £7Ves  No  (N/A  if  new  request  mnber) 
b.  If  yes.  give  tgt  location  and  description: 


13. 

15. 


Wx  at  Tgt  (CeilAis). 


.  14. 


Terrain  Tgt  Area:  £701  Open  n%l  Q uttered 


If  cluttered,  was  there:  ^01  Delay 
^02  Masked  Reference  Nark/T4rget  £7 


4702 

03  0 


Abort 

Other 


£703  OOC.  becausejof  /'701  Mtered  Attack  Approach 


4701  Yes  On  No 


16.  For  nissicn  tracking  purposes,  state  sequence  of  events  fron  e  CAS  execute  order  receipt  wtil  release  fraa  this 
tendnal  controller.  (Include  aborts  and  cancellations.) 


17.  Degradatim  Due  to  Coannications : 

a.  Enroute  Control  (Ingress  and  Egress) 
Facility  Call  Sign 

1st  _  _ 

2nd  _  _ 

3rd  _  _ 

4th  _  _ 

5th  _  _ 

b 


Abort 


CNX 


N/A 


Teminal  Area  Control  (fac(G)  ,  FAC  (A) 
Type  Control  Call  Sign 


er  ASRT) 
Delay 


Abort 


1st 

2nd 


01  Conm  Security 
02  ECM 

03  Authn  Procd*s 


07  Int’rm't  Conn 
08  Fire  Coord 
09  Air  Def  Coord 


04  Conn  Satur't'n  10  Airspace  Coord 
0S  RF  Interfer  12  Gnd  Auth  Cine 
06  Conm  Incoiqxit  13  Safety 


14  ATC  Coord  20  Fmdly  Loc  Info 

15  C6C  Elen  Cap  21  Enemy  fesn  Info 

16  WX  Conditions  22  Inacc  Tgt  Info 

17  Tgt  ID-Fit  Ur  23  Atk  Acft  ^tolf 

18  Lost  Tgt-FAC  24  Ctrlr  Out  fesn 

19  C6C  Elem  Half  25  Atk  Acft  fesn 


Reason  Codes 


CNX  N/A 


Reason  Codes 


26  Insuf  Fuel 

27  R^  9noke 

28  Enemy  Air  Acty 

29  Atknin  Hold 

30  Other  _ 


18.  After  ^  Abort  or  C7  Release  from  Tentinai  Controller,  was  Altemate  Coain  required  to  report  Abort  or  Establish 

Enroute  Control?  4701  Yes  41702  No. 

19.  Did  the  Pit  Ldr:  £^Receive  a  New  Nlseion;  /  7Aeeuaie  Air  Alert;  /  ^/neturn  to  Beae? 

20.  landing  Time  22.  Was  an  Alternate  terminal  controller  required?  4^/01  Tes  4702  No 

21.  Any  problems  conmunlcatlnq  with  other  eervicee?  /  /f\  Yes  /  /02  No  /  705  Not  Attempted 

If  Yea.  Explain; 


22.  Remarkat 


INSTRUCTIONS ; 

A.  If  ECM  encountered,  etete  time  end  details  in  Remarks. 

S.  If  additional  space  required,  use  beck  of  page  snd  identify  queetion  nianber. 

DATA  COLLECTOR  NAME; _ 

C-l-ll 


Mo.  U 

AMK/AXM  FORCE  CAS  COMMAND  AMD  COMTEOL 
OMIVERSAL  DATA  COLLECTOR  DAILY  (SHIFT)  ODESTIOMNAIRE 


1.  •  Raporting  Period _ hours  to _ ^hours.  2.  Date  (Day/No) _ 197 _ 

3.  CiC  Eleaent:  ^01  EM  TACP  £J02  BDE  TACP  £^02  DIV  TACP  C70*  DASC  OfS  TOOC 

^#6  CRC  £707  CRP(I)  £708  CRPUD  £7l0  FAC  (A)  £7ll  FAC(G)  £7l2  ASRT  £7i3  taCC 

£1700  FACP(l)  £11717  FACP(2)  4.  Element  ID  Mo. _ 

5.  Did  your  CSC  elonent  change  location  during  your  shift?  /~7ai  Yes  y~7S2  No  N/A* 


hours  to 


If  Yes,  list  duration  of  moves:  a.  1st  Hove 


hrs  to 


hrs.  b.  2nd  Hove 


hrs  to 


hrs  c.  3rd  Move 


hrs  to 


7 .  List  the  new  equipment  and  the  equipment  that  was  replaced 

New;  Replaced; 

New; _  Replaced; _ 

New;  Replaced; _ 

New; _  Replaced: _ 

8.  Were  there  any  coasunications  problems  during  your  shift,  not  reported  on  mission  forms,  which  adversely 
affected  CAS  C8C  responsiveness?  /  701  Yes  /  702  No.  If  Yes,  Explain 


Mere  there  other  problems  during  your  shift  which  seriously  detracted  from  CAS  CSC  responsiveness? 
/  /01  Yes  /  702  No.  If  Yes,  Explain: _ 


Remarks: 


A.  Mot  Applicable  for  FAC's. 

B.  If  additional  space  is  required,  use  back  of  page  and  identify  question  niaaber. 

DATA  COLLECTOR  NAME  _ 


C-I-12 


PAC  NORKSHBBT 


FAC  CALL  SIGN 


DA' 


REQUEST  NO 


TGT  COORD 


TGT  DESCRIPTION 


FAC 

LOC: 


REQUESTING 


TGT 

WX: 

TACTICAL 

SITUATION 

• 

» 

FTR  NO/TYPE 

CALL  SIGN: 

COMM  EST 
&  TIME: 

PRIM  ALT 

ATK  ACFT  RENDEZVOUS/ 

CONTROL  PT  ARRIVAL  TIME: 

RENDE  Z VOUS/CONTROL 
POINT  LOCATION: 

NEW  EQUIPMENT 
YES  NO 

TIME  TGT/REF  POINT 

IN  SIGHT 

RESTR  FIRE  PLAN 
YES  NO 

TGT  MARK 

METHOD: 

RE-MARK 

METHOD: 

1st  WEAPONS 
RELEASE  TIME: 


FTRS  RELEASE  TIME 


TIME  FTRS  ABORT 


ATTACK 
COMP  TIME 


OR  CNX 


REMARKS: 


APPENDIX  II 


ARIflr  OONMAND  AND  CONTSOI.  NBTNORK 
POR 

ATTACK  HELICOPTER  CAS  -  DATA  FORM  QUESTIONS 
TO 

ANNEX  C 

DATA  COLLECTION 


C-II-1 


Mo.  1-2-3-4-5  -6* 


CHS  COMWHD  AMD  COHTBOL  DATA  TOIW  QDBSTIOHS 
ARMY  ATTACK  HKUCOmx 

nOQIST  PHASE  (CO,  BN,  BDE,  OIV,  CORPS  CONTROL  ELEMENT) 

I.  Unit/BlMMnt  IDs  _ _  LocAtiou  (Grid)  s - - - 

3.  Date  (Day/MoAr)  i _ 197 _  4.  Tac  Situations  /  791  AtJc  I — /02  Daf  i — /S3  Ratro 

5.  CAS  Raquastora  ID  (Unit/ElaMnt/Call  Sign)  s _ L _ /  New  Request  f_ - f  Abort/CNX 

6.  Tqt  Loc  (Grid/other)  s _ _  7.  Tqt  Oeecriptions - - - 

8.  Special  ordnance  Requested s  /  /SI  Ves  /  No.  If  Yes,  Types  — - - 

9.  Type  Tesminal  Controllers  /  /il  Gsrosind  /  /B2  Air  L  /B3  OssXnown 

10.  Terssinal  Controller  ID  (Unit/Call  Sign)  s _ - 

II.  Time  Request/Order  Acknowledaed  s _  or  Request/Order  Originated  in  Control  Elements - 

12.  Time  Oecielon  Aiuiouncad  Concerning  thim  Request  /Orders - - - - - - 

Time  Request/Order  Coorclnated: _  YSC  Unit/Call  Signs 

Did  Fire  Support  Coordination  ta)ce  place  with  the  following  elements? 

/  /ALO  /  /ARTY  /  /ADA  /  7  Army  Avn  /  7  Naval  Gun  Pire 

If  not.  Explains  _ 


13.  Nature  of  Decisions  / — 7«1  Approve  Request  -  Use  PM  CAS;  ^37^2  Approve  Request  -  Use  AH; 

/ — yg3  Disapprove  Request  -  Provide  No  Support;  Disapprove  Request  -  Support  with  Field 

Artillery  or  Other  Maneuver  Unit.  /  /05  OTHER;  (Specify)  _ 

14.  Time  First  Attempt  to  Transmit  CAS  Reqisest/Order  tos  Time^ _ 

/~~7gl  Supporting  AH  AVN  Ops/Launch  Site/Flt  Ldr;  d702  Airborne  Supporting  AH  Fit  Ldr; 

/ — 703  other  Echelon  TOC;  /~~7B4  Supporting  TACPs  Specify  Mission  Request  Numbers _ 

15.  Time  CAS  Request/Order  Ac)tnowledqed s  - - - 

IS.  Identify  Element  Transmitted  to  in  Questions  14  and  15  (Unit  ID/Call  Sign); - - 

17.  Specify  Reasons  fors  / — 701  Delay  £3791  CNX>  Between  11  and  14  Above; - 


18.  Specify  Reasons  fors  ^791  Delay  ^1703  CNX  Between  14  and  15  Above; 


19.  Time  of  Cancellation /Disapproval  and  Element  Cancel ling/Disapprovi no  Reouest/Order: 
Element  (ID/Call  Sign); _  — - 


20.  a.  Here  Alternate  Communications  Used?  r  /01  Yes  i__/92  No 

b.  If  Yes,  Time  First  Attempted: _ }  Time  Established: - 

Type; _ *  Route i_ - 

c.  Specify  Reasons  for  use;^ _ _ _ _ _ _ _ 

21.  Mere  there  Problems  Comsunicating  with  Other  Services:  ^_V91  Yes  i — /02  No  ^_/03  Not  Attempted 

If  Yes,  Explain; _ _ _ _ — - 

22.  Remarks  _ _ _ _ _ _ _ 


•  No. 


1  -  CO 

2  -  MI 

3  •  BDE 

4  -  DIV 

5  -  CORPS 

6  -  FDC 


DATA  COLLECTOR; 


ROSTER  NUMBER; 


C-II-2 


NO.  7-8-9-10-11-12* 

CAS  COMHAMD  AND  CONTROL  DATA  FROM  QUBSTIOMS 
ARMY  ATTACK  HBLICOPTBR 

REQQSST/EXECUTION  PHASES  (LAONCH  SITE/AVNOPSi  CO,  BN,  BDB,  OZV,  OCMM) 

1.  Onlt/Elenent  ID: _  2.  Location  (Grid)  i 

3.  Data  (Day/HoAr) : _  4.  Attack  Hallcopar  Dait/ElaMnt  Taetieal  Wtaaloa 

Asslgnment/OPCON  Status: 

5.  Launch  Order  Received  From:  £yco  £7BN  ^7d1V  ^^CORPS  <£7****** 

Specify  DnitAlement/ID  Call  Sign:  _  .ATNEW  REQUEST  /  7ABOtT  MCTCLK 

6.  Alert  Status  (Mins)  : _ _ _ 

7.  HX  at  Launch  Site  (CeilAiaability) : _ _ 

8.  Target  Location  (Grid/Other):  9.  Target  Description: 

10.,  Bnroute  Controller/Coordinator  (If  Known  give  UnltAlMsent  ID/Call  Sign): _ 

11.  Type  Terminal  Controller:  01  Ground  /~7  02  Air  /~7  03  Unlcnown 

12.  Terminal  Controller  ID  (Unlt/Call  Sign) : _ 

13.  Time  Launch  Order  Aclcnowledged  at  Launch  Site/AVNOPS: _ 

14.  Time  First  Attempt  to  Contact  Plight  Leader: _ 

15.  Specify  Reasons  for:  /~7  01  Delay  /~7  03  CSX  Between  13  4  14  Ahove: _ 

16.  Flight  Call  Sign: _  17,  No.  4  Type  Acft  in  Flight: 

18.  Time  Launch  Order  Aclcnowledged  by  Flight  Leader : 

19.  Specify  Reasons  for:  /~7  91  Delay  /~7  03  CNX  Between  14  4  18  Above: 

20.  Talceoff  Time  (Lead  Aircraft  Skids  Off  Ground) : 

21.  Specify  Reasons  for:  £7  jjl  Delay  /~7  02  Abort  £7  CNX  Between  18  4  20  Above: _ 

22.  Time:  /~7  92  Abort  /~7  93  CNX  if  Known: _ ;  Specify  Reason(s)  and 

ID  of  Elements  Involved: _ 

23.  a.  Here  Alternate  Communications  Used?  /~7  91  Yes  /~7  02  Ho 

b.  If  Yes,  Time  First  Attempted: _ j  Time  EsteU>lished; _ 

Type: _ ;  and  Route: _ 

24.  Any  Problems  Communicating  with  Other  Services:  /~7  91  Yes  /~7  02  No  /~7  95  Not  Attempted 

If  Yes,  Explain: _ 

25.  Remarks: _ 


*  Ho.  7  -  CO 

8  -  BN 

9  -  BOB 

10  -  DIV 

11  -  CORPS 

12  -  AFA 


DATA  COLLECTOR: 


C-II-3 


ROSTER  NUMBER: 


NO.  13 

CAS  COMMAND  AND  CONTROL  DATA  FORM  QUESTIONS 
ARMY  ATTACK  HELICOPTER 

EXECUTION  PHASE  (ENROUTE  CONTROL:  FOC,  FCC,  ECHEL(»(  TOC) 

1.  Unit/Blenent  ID; _ 2.  Location  (Grid)  : _ 

3.  Date  (Day/Ho/Yr)  : _ 4.  Mission  Acft/Flt  Ldr  Call  Sign: _ 

5.  Initial  Mission  Info  Rcvd  From:  /~7gl  Mission  Acft  /~7t2  Other  Flight  Operations  Elem 

/~703  Other  TOC  Elem  /~794  Other  Acft;  Identify  Unit/Call  Sign: _ 

(.  Number  and  Type  of  Acft  in  Flight: _ 

7.  Time  Radio  Contact  Established  Between  Enroute  Control  Elem  t  Mission  Acft: _ 

8.  Number  of  Additional  Flights  Under  Control/Coordination/Advisory  Assistance  at  Time  Contact 

Established  with  Mission  Acft: _ 

9.  Time  Enroute  Control  Service  Terminated/Passed  to  Next  Control  Element: _ 

Identify  Next  Control  Agency  (Unit/Call  Sign) : _ 

10.  Time  Abort  Info  Received  from  Mission  Acft/Flight  Leader : 

11.  Time  Abort  Info  Passed  to:  Time: _  /~7<71  AH  Aviation  Unit  /~702  CAS  Mission  Requestor 

/~7((3  Other:  Specify  Unit  ID/Call  Sign: 

12.  Time  CAS  Mission  Cancellation  Info  Received  From:  Time: _ ;  Unit  ID/Call  Sign  of  Element 

Cancelling  Mission: _ 

13.  Time  CAS  Mission  CNX  Info  Acknowledged  by  Flight  Ldr: _ 

14.  Specify  Reasons  for  Cancellation,  if  Applicable  and  Known: 

15.  Did  Fit  Ldr  Establish  Comm  with  Enroute  Control  After  Release  by  Terminal  Cntlr:  /~7tl  Yes  /~7g2  No 

16.  Time  Fit  Ldr  Acknowledges  Receipt  of  New  CAS  Mission  (If  Applicable) 

17.  New  Mission:  Target  Location _  Target  Description _ 

Contact  Call  Sign: _ 

18.  Did  Fit  Ldr  Acknowledge  Instructions  to:  /~7  01  Return  to  Base  /~7  02  Go  to  Air  Alert- 
/~7  01  Yes  /~7  02  No  /~7  03  Unknown  /~7  (74  N/A. 

19.  a.  Were  Alternate  Communications  Used?  /~7  03  Yes  /  /  02  No 

b.  If  Yes,  Time  First  Attempted: _ ;  Time  Established: _ 

Type : _ ;  Route : _ 

20.  Any  Problems  Communicating  with  Other  Services;  /  /0X  Yes  /~702  No  /  /|I5  Not  attempted 

If  Yis,  Ixplain: _ 

21.  Remarks: _ ^ _ 


DATA  COLLECTOR: 


ROSTER  NUMBER: 


C-II-4 


NO.  14 

CAS  COMMAND  AND  CONTROL  DATA  FORM  QUESTIONS 
ARMY  ATTACK  HELICOPTER 

EXECUTION  PHASE  (TARGET  AREA:  GROUND  OR  AIR  CONTROLLER) 

1.  Unit/Element  ID:  2.  Location  (Grid) i 

3.  Date  (Day/Mo/Yr) :  4.  Data  Collector  Location (Air) ; 

5.  Target  Location  and  Description: _ _ _ _ _ _ _ 

6.  Attack  Helicopter (s)  Call  Sign; _ _ 

7.  Number  and  Type  Aircraft ; 

8.  Source  of  Mission:  Ground  Alert  Air  Alert  /Vpl  Divert  /  707  Unknown  /  7p8  Other 

Specify: _ _ 

9.  Terminal  Control:  /~7P1  Gnd  Cmdr/Rep  /^$2  Helicopter  Pilot/Obsvr  /~7P3  Other; 

10.  Terminal  Controller  Call  Sign:^ _ _ _ 

11.  Time  Flight  Leader  Established  Comm  w/Priraary  Terminal  Controller; 

12.  Time  Flight  Leader  Established  Comm  w/Alertnate  Terminal  Controller; 

13.  Specify  Reason/s  for  /^fSl  Delay  /’~702  Abort  Between  11  4  12  Above: _ 


14.  Time  Terminal  Controller  First  Sighted  or  Identified  Lead  Airccaft: _ 

15.  Specify  Reasons  for:  /  /gl  Delay  /  /02  Abort,  Between  11  or  12  4  14  Above: 


16.  Time  Fit  Ldr  Reports  Tgt/Ref  Pt  in  Sight: 

17.  Specify  Reasons  for:  /  /0i  Delay  /  Vgl  Abort,  Between  14  4  16  Above: 


18.  Time  Fit  Ldr  Acknowledges  Clearance  to  Attack: _ 

19.  Specify  Reasons  for:  /  /gl  Delay  /  /02  Abort,  Between  16  4  18  Above: 


20.  Time  Fit  Ldr  Reports  First  Ordnance  Release: _ _ _ 

21.  Specify  Reasons  for:  / /PI  Delay  /  /02  Abort,  Between  18  4  20  Above: 


22.  No,  Additional  Runs :  Final  Ordnance  Release  Time: _ 

23.  No  Acft  Under  Control  of  Ctlr  When  Fit  Came  Under  Control _ ,  was  Order  to  Hold: 

or  Aborted  Mission 

24.  Tgt  Mark  Method:  /pi  Smoke  /  /02  Laser  /  /0i  Visual  /  /9A  Other _ 

25.  Time  of:  /  /92  Abort  /  7P3  Cancellation: _ _ _ _ 

26.  Specify  Reasons  if  Cancelled  or  Aborted; 


27.  Wx  at  Tgt  (Ceil/Vis) _  28.  Terrain  Tgt  Area:  /~^  7 9^  Open  /  /02  Cluttered 

29.  Time  Fit  Ldr  Acknowledges  Release  From  Ctlr: _ #  for  /  /g2  Air  Alert;  /  703  Divert; 

/  /96  RTB  /  799  Unknown, 

30.  Time  Fit  Ldr  Acknowledges  Receipt  of  New  Mission,  if  Known; 

31.  a.  Here  Alternate  Comnunications  Used?  /  /gl  Yes  /  /92  No 

b.  If  Yes,  Time  First  Attempted: _ j  Time  Established: _ _ _ 

Type;  ;  4  Route; 

32.  Any  Problems  Communicating  with  Other  Services;  /  79 i  Ves  /  /92  No  /  /gS  Not  Attempted 

If  Yes,  Explain: _ _ _ _ _ _ _  _ 

33.  Remarks:  (Use  Reverse  Side) _ _ _ - _ _ 

DATA  COLLECTOR:  _  ROSTER  NUMBER:  _ 


NO.  IS 

CAS  COMMAND  AND  CONTROL  DATA  FORM  QUESTIONS 
ARMY  ATTACK  HELICOPTER 
REQUEST/EXECUTION  PHASE  (AIRCREW  DEBRIEFING) 

1.  Unit  ID: _ _  2.  Location  (Grid)  Launc):  Site: _ 

3.  Date  (Day/Mo/Yr) _  4.  Mo.  4  Type  Acttt _ 

5.  Call  Sign(s):^ _ 

6.  Target  Location  and  Description: _ 

7.  Source  of  Mission;  /  /  01  Gnd  Alert  /~7  02  Air  Alert  /~7  03  Divert  /~7  |I7  Other  (Specify)  : 

8.  Tiiae  Launch/Execute  Order  Ac)cnowledged  by  Flight  Leader: _ 

9.  Flight  Leader  Location  at  Time  Execute  Order  Received: _ 

10.  Describe  any  Extensive  Route  Deviations  From:  /~7  01  Base  /~7  02  Air  Alert  Orbit  Point 

/~7  03  Divert  Point  to  Terminal  Area  Control  Point: _ 

11.  Method  of  Acquiring  Target:  /~7  01  Visual  /~7  83  Infrared  (Cavnav)  /~7  84  Radar 

/~7  85  Gnd  Directed  /  /  86  Other: _ 

12.  Humber  of  Runs  This  Request/Mission: _ 

13.  Specify  Reason (s)  If  More  than  One: _ 

14.  Ordnance  Load  on  Board  at  the  Start  of  this  Request/Mission: _ 

15.  WX  at  Tgt  (Ceil/Vis)  : _  16.  Terrain  in  Tgt  Area:  /~781  Open  /~702  Cluttered 

17.  If  Cluttered,  Was  there:  /~781  Delay  /~782  Abort  /~783  CNX,  Because  of:  /~~J  81  Altered  Attach 
Approach  /~702  Masked  Reference  Point/Target  /~7  83  Other ; 

fj  01  Yes  CJ  02  MO 

18.  State  sequence  of  events  by  C&C  element  and  operational  function  from  ingress  enroute  control 

to  completion  of  a  mission  or  RTB  (Include  Aborts  and  Cancellations: _ 


19.  Degradation  Due  to  Communications: 

a.  Enroute  Control  (Ingress  and  Egress) 


20.  After  /~  Abort  or  /~7  Release  from  Terminal  Controller,  Has  Alternate  Comm  Required  to  report 
Abort  or  Establish  Enroute  Control?  /  /'  01  Yes  /~7  02  No 

21.  Did  Fit  Ldr  receive  new  mission:  /~701  Yes  /~782  No.  If  Yes,  Give  Tgt  Locus/Description: _ 


22.  Landin^Time ; _ 25,  Has  an  Alternate  Controller  Required?  /~781  Ves  /~782  No 

23.  Any  PrXlems  Communicating  with  Other  Services?  /~781  Yes  /~782  No  /~785  Mot  attempted 


If  Yes,  Explain: 


Reverse  Side) 


MMft  COU^CTOR: 


ROSTER  NUMBER: 


C-Il-6 


NO.  16 

CAS  COMMAND  AND  CONTROL  DATA  FORM  QUESTIONS 
ARMY  ATTACK  HELICOPTER 

REQDEST/EXECUTION  PHASES  (DAILY  SHIFT  QUESTIONNAIRE) 

1.  Unlt/Element  ID:  _  2.  Location (Grid) ; 

3.  Date  (Day/Mo/Yr) :  .  Did  the  unit/element  you  are  observing  ii»ve  to  a  new 

location  during  this  period  of  observation?  /  /gl  Yes  /  /02  No 

If  Yes,  give  old  and  new  grid  coordinates:  Old:  _  New: 

If  Yes, give  time  move  comnenced  and  time  operational  in  new  location: 

Time  Commenced:  _  Time  Operational: 

4.  Has  there  a  change  in  tactical  mission,  attachment,  or  OPCON  status  of  the  unit/element  you  are 

observing  during  this  period  of  observation?  /  /gl  Yes  /  /02  No 

If  yes,  identify  both  old  and  new  mission/attachment/OPCON  status. 

Old:  _ 


New: 


Time  of  Change ; 

5.  Here  there  any  unusual  circumstances  or  problems  affecting  the  performance  of  command  and  control 
for  CAS  which  were  not  specified  in  the  data  collection  forms  provided?  /  /01  Yes  /  /g2  No 

If  Yes,  Describe: _ _ _ 


6.  Here  there  any  significant  periods  of  time  during  which  you  were  unable  to  observe/gather  data? 

/  /  01  Yes  /  /  02  No.  If  yes,  specify  time  period(s)  and  reason(s)  for  inability  to  serve. 


7.  Here  there  any  periods  of  time  during  which  you  were  unable  to  communicate  with  CAS  Validation 
Headquarters?  /  /0l  Yes  /  /  02  No  If  yes,  specify  time  period (s)  and  )cnown  or  suspected 

reasons  for  inability  to  communicate:  _ 


HO.  17 


CAS  comm  ahd  gomthol 
taaiY/nxn  msnomkm 
ZMDXCHtOM  OH  CeiieiStMICT 

0MIT/BI.IME1IT  ID: _ OMWVATIOH  PBftZOD  (DtC  to  DTG) 

1  -  Considoration  of  roquMt/aiaoion  procasalnq  IncludiAg  daeiaion  aaking. 

Yaa  /  /  No  /  /  *  If  no*  Bi^lain  ifhy. 


2  <-  Conaideration  of  frlandly  ground  oparatlon. 

Yaa  T  /  Mo  /  /  If  no*  axplain  why. 


3  •  Conaidaratlon  of  flight  tachnlquaa  and  procaduraa. 

Yaa  /  No  /  /  Mot  appllcabla  /  /  If  no,  axplain  why. 


4  -  Conaidaratlon  of  laveX  of  activity  played. 

Yea  /  7  NO  /  /  If  no,  explain  why. 


5  -  Conaideration  of  fire  support  coordination. 

Yea  /  ]  NO  /  /  If  no,  explain  ^y. 


6  -  Consideration  of  airspace  coordination. 

Yes  /  /  No  /  /  If  no,  explain  why. 


7  •  Consideration  of  enemy  air  operations. 

Yea  /  /  No  /  /  If  no,  axplain  idiy. 

— - 

8  -  Consideration  of  air  defense  coordination. 

Yes  /  7  No  /  /  If  no,  explain  %rtiy. 


i 

1 


9 


Consideration  of  enemy  air  defense  operations. 
Yes  /  7  No  /  /  If  no,  explain  why. 


REHARKS:  (Include  continuation  of  comnants  requested  above.  Use  reverse  side  if  necessary.) 


DATA  COLLECTOR  NAME: 


C-II-R 


APPENDIX  III 


NAVY/MARIME  CORPS  COMMAND  AND  CONTROL 
SYSTEM  FOR  CAS  -  DATA  QUESTION  FORMS 
TO 

ANNEX  C 

DATA  COLLECTION 

This  appendix  contains  the  Navy/Marine  Corps  data  collection  fonn  questions 
to  be  utilized  in  the  CAS  validation  exercises  for  the  collection  of  insBediate 
CAS  mission-related  data.  Eleven  data  collection  forms  will  be  utilized  tdilch 
are  as  follows: 

Form  1  -  Forward  Air  Controller  (FAC) 

Form  2  -  Fire  Support  Coordination  Center  (FSCC) 

Form  3  -  Direct  Air  Support  Center  (DASC) 

Form  4  -  Tactical  Air  Command  Center  (TACC) 

Form  S  -  Launch  Location 

Form  6  -  Tactical  Air  Operations  Center  (TAOC) 

Form  7  -  Air  Support  Radar  Team  (ASRT) 

Form  8  -  Airborne  Controllers,  FAC (A)  TAC(A) 

Form  9  -  Pilot/Fliqht  Leader  Debrief  Form 

Form  10  -  Supporting  Arms  Coordination  Center  (SACC) 

Form  11  -  Tactical  Air  Control  Center  (TACC)  (Afloat) 

Viben  control  is  afloat,  forms  1,  2,  5,  7,  8,  9,  10  and  11  would  be  utilized 
during  an  exercise.  In  the  case  where  control  is  ashore,  form  1  through  9, 
inclusive,  would  be  utilized. 


C-III-1 


Cll]a.  Coranunlcations  Net  used: 


Clllb.  Frequency  Band:  VHF  HF  UHF  Other_ 


Cl2]  Was  there  a  delay  between  7b  and  10  ?  NO  YES.  If  YES,  duration  and  reason: 


[13]  Bequest  was  APPROVED  /  DISAPPROVED  by 

(  circle  one  )  (call  sign) 

[14]  Mission/Event  Number  assigned: 

[15] b.  Number  and  Type  of  Aircraft : 


_.[lS]a  Aircraft  Call  Sign; 

[16]  Final  Control  Agency:  FAC  ASRT  RABFAC  FAC(A)  TAC(A) 

(Circle  One  ) 


[17]  Was  request/mission  cancelled  by  ground  unit  after  ;q)proval?  MO  YES.  If  YES,  Tiiae  and  reason: 


[26]  Was  there  a  delay  between  24  and  25a  7  NO  YES.  If  YES,  duration  and  reason: 

[27]  REMARKS:  (Use  reverse  side  of  form  if  necessary) 


DATA  COUECTOR; 


Last  Nana 


DATA  COLLECTION  FORM  «  2 
FIRE  SUPPORT  COORDINATION  CENTER  (FSCC) 
NAVY/MARINE  CORPS  CAS  SYSTEM 


Dat*: 


£13  FSCC  Call  Sign: 


[23  Location: 


(Coordinates) 


£33  Uilt/FAC  Rsquast  Nuaber; 


£43  Call  Sign  of  Requesting  ltoit:_ 


£53  Request  was:  HCRIITORED  RECEIVED  FOR  RELAY 
~  (Circle  one  ) 


(63  Net  on  which  request  was  monitored/received  for  relay 


(Naoe  of  net) 


Frequency:  HF  VHF  UHF 
(circle  one) 


£73  IF  REQUEST  HAS  RECEIVED  FOR  MONITOR  ONLY:  a.  Call  Sign  of  receiving  agency; 
b.  TIME  FAC  confirmed  good  copy  of  TAR  to  receiving  agency; 

1(83  IF  REQUEST  WAS  RECEIVED  FOR  RELAY :  a.  TIME  requesting  unit  confirmed  a  good  copy  of  TAR: 

b.  TIME  FSCC  first  attempted  to  relay  request :  e.  TIME  actual  transmission  began 

d.  TIME  FSCC  confirmed  good  copy  to  receiving  agency: 

6.  Call  Sign  of  agen:^  to  whom  request  was  relayed : 

£93  Has  there  a  delay  between  8a  and  8b  ?  NO  YES.  If  YES,  duration  and  reason 

Has  there  a  delay  between  8b  and  8c  7  NO  YES.  If  YES,  duration  and  reason 

Has  there  a  delay  between  8c  and  8d  ?  NO  YES.  If  YES,  duration  and  reason 

1(103  Has  Fire  Support  Coordination  required  for  this  request?  NO  YES.  If  YES,  with  whom  was  coordination 

effected  ?  ARTILLERY,  NAVAL  GUNFIRE,  AIR. 

(circle  those  applicable) 

(113  Here  restrictive  measures  required  or  in  effect  relating  to  this  request?  NO  YES.  If  YES,  check  the  type 
listed  below: 

£3  Check  Fire.  Time  this  was  effective:  From;  to; 

[3  Restrictive  Air  Plan.  Time  this  was  effective:  From;  to; 

£3  Restrictive  Fire  Plan.  Time  this  was  effective:  From:  to; 

£123  TIME  Fire  S:4>port  Coordinator  APPROVED  DISAPPROVED 

(circle  one)  — — — — 

£13]  Has  there  a  delay  due  to  fire  support  coordination  ?  NO  YES.  If  YES,  duration  and  reason; 


£143  If  request  was  disapproved,  list  the  names/call  signs  of  the  agencies  notified  and  the  tlim  this  was  acknow¬ 
ledged: 


CALL  SIGN 


TIME  ACKNOWLEDGED 


[153  If  restrictive  measures  were  effected,  list  names/call  signs  of  the  agencies  and  the  time  this  was  acknow¬ 
ledged; 


CALL  SIGN 


TIME  ACKNOWLEDGED 


£163  RENARKSi  (Use  reverse  side  of  form  If  necessary) 

data  COLLECTORj _ RANK: _ SSN 


C-lII-3 


[1]  DASC  Call  Sipi:  _ 

[>»]  Ublt/FAC  call  sign 


DATA  COLLECTICH  FOitM  «  3 
DIRECT  AIR  StfPORT  CENTER  UMSC) 
NAVT/HARINE  CORPS  CAS  SYSTEM 


[2]  Location; 

_  [5]  COMM  Hat  TAR  rscalvad  on; 


[33  Unlt/FAC  Request  Nusfcer 


(Met  name  and  frequency  band 
[73  TIME  FSCC  approved/dlsapproved  TAR_ 


[63  TIME  FAC  conflmed  good  copy  of  TAR  to  DASC; _ _  [73  TIME  FSCC  ^roved/dls^ppoved  TAR _ 

[83  Was  there  a  delay  between  6  and  7  7  NO  YES.  If  YES.  duration  and  reason 


[93  a.  .  A/C  available  to  DASC  for  asslgnswnt:  GND  ALERT,  GMD  ALERT  FORWARD,  AIR  ALERT,  DIVERT,  NOME. 

(circle  those  applicable.  If  ncne  are  available  skip  to  3  12  ) 

b.  Alert  Status  of  ground  alert  aircraft  nlnutes. 


[103  IF  AIRCRAFT  ARE  AVAILABLE;  a.  A/C  selected;  GMD  ALERT,  GMD  ALERT  FORWARD,  AIR  ALERT,  DIVERT. 


b.  TIME  this  selection  made: 


.  c.  DASC  passed  order  to  execute  mission  to_ 


(Call  Sign} 


d.  TIME  DASC  first  attempted  to  transmit  this  order;_ 
f.  TIME  receiving  element  acknowledged  this  order; _ _ 


e.  Actual  transmission  began 


"(TlmeJ  '■ 


[113  a.  Here  there  delays  between  7  and  10b  7  MO  YES.  If  YES,  Duration  and  reason;_ 

b.  Here  there  delays  between  10b  and  lOd  ?  NO  YES.  If  YES,  Duration  and  reason:_ 

c.  Here  there  delays  between  lOd  and  lOe  7  NO  YES.  If  YES,  Duration  and  reason:_ 

d.  Were  there  delays  between  lOe  and  ISf  7  NO  YES.  If  Yes,  Duration  and  reason ;_ 


[123  IF  AIRCRAFT  ARE  NOT  AVAILABLE;  a.  jo  Whom  did  DASC  pass  aircraft  request  1 


(call  ^gh  of  agency) 


b .  TIME  DASC  first  attempted  to  transmit  i?equest_ 


d.  Receiving  agency  acknowledged  receipt  of  request  at_ 


c»  Actual  transmission  began 


e.  Request  was  approved  /  disapproved 


[133  a.  Were  there  delays  between  7  and  12b  7  NO  YES.  If  YES,  Duration  and  reason ;_ 

b.  Here  there  delays  between  12b  and  12c  7  NO  YES.  If  YES,  Duration  and  reason 

c.  Were  there  delays  between  12c  and  12d  7  NO  YES.  If  YES,  Duration  and  rMson:_ 

d.  Were  thei*e  delays  between  12d  and  12e  7  NO  YES.  If  YES,  Duration  and  reason:^ 


[143  AIRCRAFT  INFORMATION,  a.  Hission/Event  Number  assigned_ 


.  b.  Call  Sign 


c.  Number  and  Type  A/C  d.  Ordnance 


[153  TIME  Unlt/FAC  acknowledged  mission  approval: _ 


[163  TIME  coimunlcatlons  established  between  DASC  and  A/C  at 


d.  Ordnance;  ACTUAL  SIMULATED 


(Name  of  COMM  Net) 


[173  TIME  aircraft  acknowledged  order  to  report  to  terminal  control  agency; 

[183  Terminal  control  agency  was;  FAC,  ASRT,  FAC(A),  TAC(A),  RABFAC,  FLIGHT  LEADER. 


[193  What  was  the  duration  of  the  delay  between  16  and  17  7  . 


[203  Did  A/C  RIO  with  DASC  after  completing  mission?  NO  YES.  If  YES,  DASC  directed  A/C  to:  RETURN  TO  BASE; 

(circle  one) 

ASSUME  AIR  ALERT;  CONDUCT  MEW  MISSION.  If  conduct  a  new  mission,  call  sign  of  next  agency: 


[213  REMARKS:  (Use  reverse  side  of  form  if  naeessary) 

DATA  COLLECTOR: _  Rank; _ SSN: _ 


C-III-4 


[1]  TACC  /  TADC  Coll  Sign; 
[3]  Request  received  from: 


DATA  COLLECTION  FORM  §  4 
TACTICAL  AIR  COMMAND  CENTER  CTACC) 
TACTICAL  AIR  DIRECTION  CENTER  CTADC) 
HAVY/MARINE  CORPS  CAS  SYSTEM 


[2]  Location: 


DATE: 


[4]  Request  received  on: 


— (CaU  Sign) - 

[5]  TIME  requesting  unit  confirmed  good  copy  of  request  to  TACC/TADCt_ 

^3  Aircraft  available  to  TACC/TADC  for  assignnwnt:  GND  ALERT;  GND  ALERT  FORHARD;  AIR  ALERT 

(Circle  those  app 

[a3  What  was  the  ground  alert  status  ?  _ minutes. 


(boordlnates) 


(CoBO  Net  and  Frequency  Band) 


Cb3  If  NONE  are  available,  skip  to  question  §  11. 


^  DIVERT;  NONE.^ 
Plicahle,  ^ 


[73  Aircraft  selected:  GND  ALERT;  GND  ALERT  FORWARD;  AIR  ALERT;  DIVERT.  [a3  TIME  selection  made_ 

(CircleOne)  ~ 


[b]  A/C  Call  Sign _ 

[d3  Ordnance  i  ACTUAL  SIMULATED 


[c3  Number  and  Type  aircraft 


Ce3  MISSION  /  EVENT  NUMBER 


[83  Was  there  a  delay  between  question  5  and  7a  7  NO  YES.  If  YES,  duration  and  reason 


93  TACC/TADC  passed  the  order  to  execute  the  mission  to 


[a3  TACC/TADC  first  atteiig>ted  to  transmit  order  at 


(Call  Sign  of  Agency) 


order  began  at_ 


-msrr 


(Time) 

[c3  This  order  was  acknowledged  at 


on  the 

(Comm  iet  Name) 

[b3  Actual  transmlsAlon  of  the 


(TlmeJ 


[103  [a3  Was  there  a  delay  between  7a  and  9a  ?  NO  YES.  If  YES,  duration  and  reason^ 

[b3  Was  there  a  delay  between  9a  and  9b  ?  NO  YES.  If  YES,  duration  and  reason_ 

[c3  Was  there  a  delay  between  9b  and  9c  ?  NO  YES.  If  YES,  duration  and  reason 


[113  TIME  Requesting  Unit  acknowledged  APPROVAL  /  DISAPPROVAL  of  request_ 
_ _ (Circle  One)  ~ 


^[12]  Was  the  A/C  required  to  FIO  IN  with  TACC/TAOC  ?  NO  YES.  If  YES,  TINE  two^vay  radio  comnunications  was 
established;  #  ON  what  radio  net: 

[13]  [a3  At  what  TIME  did  the  A/C  acknowledge  order  to  report  to  next  control  agency  ? 

Cb]  Call  Sign  of  the  next  control  agency ;  , 


min.  ^ 


siilL  If  A/C  were  required  to  RIO,  what  was  the  time  delay  between  questions  13  and  14  ?  ________ 

1X5]  the  A/C  required  to  RIO  OUT  with  TACC/TADC  ?  NO  YES.  If  YES,  the  A/C  were  directed  to: 

RETURN  TO  BASE;  ASSUME  AIR  ALERT;  CONDUCT  A  NEW  MISSION.  If  CONDUCT  A  NEW  MISSION,  what  was  the  call  sign 
(Circle  One  ) 

of  the  next  control  agency  7  . 

[161]  REMARKS:  (Use  reverse  side  of  form  if  necessary) 


DATA  COLLECTOR; 


Rank: 


SSN; 


C-lII-5 


DATA  COLLECTICW  FORM  #  5 
UUNCH  LOCATIONS 
NAVT/MARINE  CORPS  CAS  SYSTEM 


!  \ 


DATE: _ 

[1]  Launch  Call  Sign: _ [2]  Location  [3]  Heather:  IFR  VFR 

(Coordinates)  (circle  one) 


[4]  Launch  Order  Received  from: 

[S]  Launch  Order  Acknowledged  at 

(call  Sign  of  Agency) 

(  time  ) 

[6]  Launch  Order  Received  by  RADIO  PHONE  on  the 

net.  FREQUDICY  BAND: 

HF  VHF  UHF 

(  circle  one  ) 

(net  nasm) 

(circle  one) 

[7]  AIRCRAFT  INFORMATION:  [a]  Call  Sign 

[b]  No  and  Type  A/C 

[c]  MISSION/EVENT  NUMBER _  [dl  Ordnance;  ACTUAL  SIMUUTED 


[83  TIME  Aircraft  acknowledged  launch  order 

[9]  Launch  Order  passed  to  aircraft  by:  RADIO  PHONE  OTHER _ 

(Circle  one)  (Specify) 

[10]  Has  there  a  delay  between  question  S  and  8  ?  NO  YES.  If  Yes,  duration  and  reason 


E 


11]  TIME  aircraft  made  take-off 


(Hheels  up  on  first  aircraft) 


[12]  Alert  Status  of  Aircraft: 


minutes 


[13]  Hhat  was  the  time  delay  between  question  8  and  11  ? 


listed  in  question  12,  explain  reason  for  excess  time; 


minutes.  If  delay  longer  than  the  tiiae 


[14]  REMARKS:  (Use  reverse  side  of  form  if  necessary) 


DATA  COLLECTOR: 


RANK: 


SSN; 


1 


DATA  COLLECTKW  FORM  I  6 
TACTICAL  AIR  OPERATIONS  CENTER  (TAOCl 
NAVY/MARINE  CORPS  CAS  SYSTEM 


3]  If  TAOC  is  to  a  CAS  mission  ordsr  to  an  AIR  ALERT  op  DIVERT  aircraft:  [a}  Call  Sign  of  agency 


directing  TAOC  to  pass  order:_ 
CAS  mission  order  to  TAOC: 


Cb]  TIME  directing  agency  confined  good  copy  of 


.  [c3  Com  Net  this  order  received  on: 


(nam  of  net) 


[d]  TIME  TAOC  first  attenpted  to  transmit  order: 


.  [e]  TIME  actual  transmission  of  order 


began: _ .  [f]  TIME  aircraft  acknowledged  this  order _ . 

[g]  TIME  A/C  acknowledged  order  to  report  to  next  control  agency: _ .  [h]  Call  Sign  of  next 

control  agency: _ ■ 


t**]  [a]  Mas  there  a  delay  between  3b  and  3d  ?  NO  YES.  If  YES,  duration  and  reason: _ 

Cb]  Mas  there  a  delay  between  3d  and  3e  7  NO  YES.  If  YES,  duration  and  reason : 

[e]  Mas  there  a  delay  between  3e  and  3f  7  NO  YES.  If  YES,  duration  and  reason: _ 

td]  Has  there  a  delay  between  3f  and  3g  7  NO  YES.  If  YES,  duration  and  reason: _ 


S]  If  TAOC  is  to  provide  flight  following  and/or  navigational  assistance  to  aircraft:  [a]  TIME  two-way  com 


established  between  A/C  and  TAOC: 


.  [b]  Com  Net  coon  established  on; 


[c]  TIME  aircraft  acknowledged  order  to  report  to  next  control  agency; 


(name  M  net) 


.  [d]  Call  Sign  o 


_ next  control  agency ; 


[6]  AIRCRAFT  INFORMATION:  [a]  Call  Sign:_ 
[o]  MISSION/EVENT  NUMBER: _ 


[b]  No  and  Type  A/C:_ 


Cd]  Ordnance:  ACTUAL  SIMULATED^ 


7]  Has  a  fire  support  coordination  plan  in  effect  affecting  this  CAS  mission  7  NO  YES.  IF  YES; 

[a]  Type  Plan:  RESTRICTIVE  FIRE  PLAN;  RESTRICTIVE  AIR  PLAN;  BOTH,  [bj  Has  TAOC  required  to  vector  or 
(Circle  One  ) 

detour  CAS  aircraft  around  this  plan  7  NO  YES.  If  YES,  approximately  how  much  additional  time  did 
this  detour  take  7  minutes. 


[8]  Has  coordination  required  with  this  CAS  mission  and  a  friendly  fighter  mission  7  NO  YES.  If  YES,  did  this 
coordination  delay  the  CAS  aircraft  enroute  to  the  Target  7  NO  YES.  If  yes,  duration  of  delay  min . 

At  Hhat  Time  was  the  CAS  aircraft  cleared  to  continue  enroute  to  the  targst7  . 


91  Has  coordination  required  with  this  CAS  mission  and  a  friendly  SAM  mission?  NO  YES.  If  YES,  did  this 

coordination  delay  the  CAS  aircraft  enroute  to  the  target  7  HO  YES.  If  YES,  duration  of  delay  min. 

AT  Hhat  Time  was  the  CAS  aircraft  cleared  to  continue  enroute  to  the  target  7  . 


[10]  Has  the  CAS  A/C  required  to  RIO  with  TAOC  after  the  misslon7  NO  YES.  If  YES,  the  aircraft  mre  directed 
to:  RETURN  TO  BASE;  ASSUME  AIR  ALERT;  CONDUCT  NEH  MISSION.  If  conduct  a  new  mission,  what  was  the 

Call  Sign  of  the  next  control  agency  7  . 

[11]  REMARKS:  (Use  ravsrse  slds  of  form  if  necessaiy) 


DATA  COLLECTOR: 


C-Ill-7 


DATA  COLLECTION  FORM  #  7 
AIR  SUPPORT  RADAR  TEAM  IMSKt) 
MAVY/MARINE  CORPS  CAS  SYSTEM 


DATE: 


[1]  ASRT  Call  Sign: _ .  C2]  ASRT  Location: _  _ 

(Coordinates) 

[33  Call  Sign  of  agency  assigning  nissicn  to  ASRT;  [43  TIME  sending  agency 

confims  a  "good  copy"  of  mission  to  ASRT; 


[53 

Target  Location: 

[63  Target  Heather:  DAY  MIGHT 

IFR  VFR 

(Circle  those 

applicable) 

[73 

AIRCRAFT  INFORMATION:  [a3  Call  Sign _ 

[b3  No  and  Type 

A/C 

[c3  MISSION/EVENT  NUMBER 

[d3  Ordnance 

_  ACTUAL  SIMULATED 

(amount  and  type) 

(circle  one) 

r83  Was  a  radar  handoff  made  to  ASRT  ^  NO  YES.  If  YES,  Call  Sign  of  agency  making  handoff 
TIME  radar  handoff  accomplished: _ 


[93  [a3  TIME  two-way  radio  commjnlcatlons  established  between  ASRT  and  Aircraft: _ 

[b3  TIME  of  radar  acquisition  by  ASRT: _ .  [c3  TIME  of  radar  lock  by  ASRT: _ 

[d3  Distance  from  A/C  to  Target  at  radar  Lock:  _ _ meters. 

!103  Was  there  a  delay  between  question  8  and  9a  ?  NO  YES.  If  YES,  duration  and  reason _ 

Was  there  a  delay  between  question  9a  and  9b  ?  NO  YES.  If  YES,  duration  and  reason 

Mas  there  a  delay  between  question  9b  and  9e  ?  NO  YES.  IF  YES,  duration  and  reason 

[113  Mas  a  radar  beacon  used  ?  NO  YES.  [123  Method  of  control:  AUTOMATIC  MANUAL 

(circle  one  ) 

[133  [a3  Time  Aircraft  is  20,000  meters  from  target  on  attack  course :  . 

[b3  Time  Aircraft  acknowledges  clearance  ("ARMSTRONG")  call:  . 

[c3  Time  Aircraft  verifies  first  ordnance  released:  . 

[d3  Time  Aircraft  verifies  last  ordnance  released:  . 

[e3  Total  nunfcer  of  runs  made  on  target:  . 

[143  Mere  there  delays  between  13a  and  13c  ?  NO  YES.  If  YES,  duration  and  reason 

[153  TIME  aircraft  acknowledges  order  to  report  to  next  control  agency :  Call  Sign  of  the 

next  control  agency :_ _ . 

[163  REMARKS:  (Use  reverse  side  of  form  If  necessary) 


DATA  COLLECTOR: 


RANK: 


SSN 


1 
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DATA  COLLECTION  FORM  #  8 
AIRBORNE  CONTROLLER  DEBRIEF 
NAVY/HARINE  CORPS  CAS  SYSTEM 


[IJ  TAC(A)/FAC(A)  Call  Sign 

(Call  Sign) 

[3J  Location  of  Requesting  Unit  (43  Mission  of  Requesting  Unit 


(23  Unit  Requesting  CAS 


(53  Was  TAC(A)/FAC(A)  requested  to  initiate  the  TAR  ?  NO  YES.  If  YES,  TIME  requesting  unit  conflmed  a 

"good  copy"  of  request  to  TAC(A)/FAC(A). _ . 

(63  (a3  TIME  controller  first  attempted  to  transmit  TAR: _  (b3  TIME  actual  transmission  of 

TAR  began: _  (c]  Agency  to  whom  TAR  was  transmitted: _  _ _ _ 

(hame  or  Call  Sign) 

(d]  TIME  controller  confirmed  "good  copy"  of  TAR  to  receiving  agency: _ . 

(e3  Conmi  Net  used  for  TAR  transmission:  Frequency  Band:  VHF  UHF 


(name  of  net) 


(73  TAR  was  APPROVED  DISAPPROVED  at 


(Call  Sign  of  Agency) 


(83  (a3  Was  there  a  delay  between  question  5  and  6a  ?  NO  YES.  If  YES,  duration  and  reason 

(b3  Was  there  a  delay  between  question  6a  and  6b  ?  NO  YES.  If  YES.  duration  and  reason 

[c3  Was  there  a  delay  between  question  6b  and  ed  ?  NO  YES,  If  YES,  duration  and  reason 

(d3  Was  there  a  delay  between  question  6d  and  7  ?  No  YES.  If  YES,  duration  and  reason 


[9]  TARGET  INFORMATION:  (a] 

Description: 

(b]  Location: 

( Coordinates ) 

(c]  Target  Area  Heather: 

Ceiling 

Visibility 

IFR  VFR 

(Circle  One  ) 

do]  AIRCRAFT  INFORMATION:  [a]  Call  Sign_ 
(c]  MISSION/EVEHT  NUMBER: _ 


_ _  (b]  No  and  Type  A/C 

(d3  Ordnance :  ACTUAL  SIMULATED _ 


(113  TIME  two-way  communications  established  between  aircraft  and  TAC(A)/FAC(A) : 

(a]  Comm  Net  communications  established  on:  _ F 


Frequency  Band:  VHF  UHF 


(Net  Name) 

(12]  TIME  controller  first  sighted  aircraft _ . 

(13]  Was  the  target  marked  ?  NO  YES.  If  YES,  at  what  TIME  was  the  target  marked : 

How  was  the  target  marked  ?  _ . 

(14]  TIME  aircraft  confirms  mark  /  reference  point  /  target  in  sight:  [a]  TIME  aircraft 

acknowledged  "cleared  hot"  clearance: _ .  (b]  TIME  first  ordnance  released: _ 

(c]  TIME  last  ordnance  released: _ .  (d]  Total  runs  (all  A/C)  on  target: 


(15]  (a]  Here  there  delays  between  question  12  and  13  7  NO  YES.  If  YES,  reason  and  duration 

(b]  Here  there  delays  between  question  13  and  14  7  NO  YES.  If  YES,  reason  and  duration 

(c]  Here  there  delays  between  question  14  and  14a7  NO  YES.  If  YES,  reason  and  duration 

(d]  Here  there  delays  between  question  14a  and  14b7  NO  YES.  If  YES,  reason  and  duration 


(16]  TIME  aircraft  acknowledged  clearance  to  report  to  next  control  agency;  Call  Sign  of 

the  next  control  agency: 


[17]  REMARKS:  (Use  reverse  side  of  font:  if  necessary) 


DATA  COLLECTOR: 


C-IlI-9 


DATA  COLLECTION  PORK  #  9 
PILOT/FLIGHT  LEADER  DEBRIEF 
NAVY/HARIME  CORPS  CAS  SYSTEM 


Date 


[1]  Aircraft  Call  Sig^^^^^_ 

[2]  No  and  Type  A/C 

[3]  MOOEX  No 

rTall'l)' 

[4]  MISSION/EVENT  NUMBER: 

a  CS]  Xaaunch  Location: 

|[6]  Ordnance  :  ACTUAL  SIMULATED  | 

[7]  Status  at  the  time  of  mission  assignnant: 
IMIJEDIATELY  AFTER  COMPLETION  OF  ANOTHER. 


PREPLANNED;  AIR  ALERT;  GND  ALERT;  DIVERT; 
(  CIRCLE  ONE  ) 


ASSIGNED  MISSION 


[8] 

C9] 

[10] 


Mission  Order  received  from  at 

liail  sign  of  Agency  assigning  mission)  (Time  aircraft  acknowledged  order) 

Take-Off  TIME  [10]  Has  there  delays  prior  to  take-off  ?  NO  YES.  If 

(  First  Aliv:raft  wheels  up  ) 

YES,  reason  and  duration  of  the  delay: 

Call  Sign  of  the  agency  aircraft  directed  to  contact  after  take  off; 


[11]  ;(hat  were  the  weather  conditions:  [a]  At  Latnch  location:  VFR  IFR  [b]  ENROUTE  to  target:  VFR  IFR 

[12]  IVP®  Control  in  the  target  area  was:  FAC;  TAC(A);  FAC(A);  FLT  LEADER;  RABFAC;  ASRT. 

(  Circle  One  ) 


l[13il  IF  CONTROL  WAS  FAC,  FAC(A),  TAC(A),  FLT  LEADER:  [a]  Any  problems  in  eating  or  identifying  the  target? 

NO  YES.  If  YES,  explain  problems 

[b]  Was  the  target  marked  ?  NO  YES.  If  YES,  how  was  it  marked; 

[14]  IF  CONTROL  WAS  RABFAC:  [a]  Any  problems  in  locating  or  identifying  the  beacon  ?  NO  YES.  If  YES,  explain 


the  problem; 

[15]  IF  CONTROL  WAS  ASRT:  [a]  Was  a  radar  beacon  used  ?  NO  YES.  If  YES,  were  there  any  problems  associated 
with  the  beacon  ?  Mo  YES.  If  YES,  explain  problems 

[b]  Here  there  any  problems  with  radar  acquisition/lock  by  ASRT  ?  NO  YES.  If  YES,  e:q>lain  problems : 

[16]  TIME  first  ordnance  released;  [a]  TIME  last  ordnance  released; 

[b]  Was  all  ordnance  expended  ?  NO  YES.  If  NO,  what  ordnance  remained ; 

[17]  AFTER  STRIKE,  flight  was  directed  to:  RETURN  TO  BASE;  ASSUME  AIR  ALERT;  FLY  ANOTHER  MISSION. 

(  Circle  One  ) 

[a]  This  order  was  given  by: 

(  call  sign  of  agency  sending  orier) 

[b]  IF  RTB,  TIME  and  LOCATION  of  landing: _ 

[18]  REMARKS:  (Use  reverse  side  of  form  if  necessary) 


DATA  COLLECTOR: 


RANK: 


SSN 
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DATA  COLLCCTXOV  POAN  |10 
Supporting  Aran  Coordination  Cnntor  (SACC) 

Mavy/Narino  Corpa  CAS  Systaa 

1.  (TAR)  8ACC  Call  Signt  Loeatitms  Data* 

2.  (TAR)  Tactical  Air  Raquaat  Nuabart  PAC  Raquaat  Mo.  (If  Diffarant)  ___ 

3.  (TAR)  Raquaat  Nonitorad:  (Raaponaibility  for  Supporting  Araa  Coordination  is  Aahora) 

a.  Tiaa  Raquaat  Acknowladgad :  _ 

b.  Trananiaaion  froa  (Call  Sign) : 

c.  Tranamiaaion  to  (Call  Sign):  _ _ _ 

4.  (TAR)  Raquaat  Racaivad:  (Raaponaibility  for  Supporting  Araa  Coordination  ia  Afloat) 

a.  Raquaat  Tranamittad  by  (Call  Sign) : 

b.  Tiaa  Request  Acicnovladgad  (After  Readback) : 

5.  (TAR)  Coonninicatlona  Means  Utilised  to  MONITOR/RECEIVE  Request: 

a.  Praquaney  Band  (Circle  One) :  HP  VHP/PH  UHP 

b.  Type  Nat:  TAR  OTHER  (Specify)  _ 

c.  Coaaunications  Problaa  Experienced  (if  any) 


6.  (TAR)  Request  DISAPPROVED  by:  BN  REOT/MAB  DIV/MAP  TIME:  _ 

7.  (ASC)  APPROVAVDISAPPROVAL  (Circle  One)  by  Supporting  Araa  Coordinator: 

a.  Time  of  APPROVAL/DISAPPROVAL: _ _ _ 

b.  Reaaon  for  DISAPPROVAL:  _ _ _ — 

e.  Oelaya  between  4b  and  7a:  YES  NO 

d.  Reason  for  Delay:  . 

8.  (TAR/ASC)  When  Miaaion  APPROVED/DtSAPPROVED,  List  Name  or  Call  Sign  of  Agencies  Notified  and  Time 
Heaaage  Acknowledged  by  last  laplaaenting  Agency: 

AGENCY  TIME  OP  ACKNOWLEDGMENT  AGENCY  TIME  OF  ACKNOWLEDGMENT 


9.  (ASC)  Coordination  Measures  Effected  (Indicated  Measure); 


a. 

Restrictive  Fire  Plan  in  Effect: 

YES 

NO 

b. 

Restrictive  Air  Plan  in  Effect: 

YES 

NO 

c. 

Check  Fire  Ordered: 

YES 

NO 

10.  (ASC)  If  a  Coordination  Measure  Effective: 

a.  Indicate  tine  of  acknowledgment  by  last  implementing  unit/ agency; 

b.  Delays  experienced  in  notification  of  unit/agencies  (circle  one) :  YES  NO 

c.  Reason  for  Delay: 

11.  (ASC)  Circle  all  available  aircraft  for  mission: 

ABN  ALERT  DECK  ALERT  GNO  ALERT  GND  ALERT  FORWARD  DIVERT  NONE 

12.  (ASC)  Circle  one  aircraft  selected  by  ASC: 

a.  ABN  ALERT  DECK  ALERT  GND  ALERT  GND  ALERT  FORWARD  DIVERT 

b.  Aircraft  Bvent/Miasion  Number  Assigned  to  the  Miaaion: 

c.  Tine  of  Selection:  . 

d.  Nunber/Type  Aircraft: 

13.  (TAR/ASC)  TAR  CANCELLED  BY:  CO.  BN  REGT/MAB  DIV/NAF 

a.  Tine  CANCELLATION  Aekncwledged i  _ 

b.  CANCELLATION  transnitted  by  (call  sign) » 


14.  Renarka  (Use  Reverse  Side). 

15.  Name  of  TAR  Data  Collector: 
IS.  Neme  of  ASC  Data  Collector t 


C-III-ll 


MTA  COLLICTIM  tOm  111 
TACnCAL  AZR  COMTML  CCMTBt  (TACC) 
HAvy/NftrlM  Corps  CAt  Pystssi 


( 


1.  TACC  Dsta  Collection  Pesitlont  (circle  one)  TAC  TA1C  TAD  1  TAD  2 

2.  TACC  Location:  Cetet  . 

3.  (TAD)  Tactical  Air  Request  Number:  . 

4.  Aircraft  Event  Selected  to  Bnecute  Nloalont 

a.  Source:  (circle  one)  ABN  ALERT  DIVERT  DECK  ALERT  GND  ALERT  GND  ALERT  FORWARD 

b.  Aircraft  Event/Mission  Number  Asaiqned  to  Mission: 

5.  (TAC)  Agency  to  which  TACC  passed  order  to  launch  GRCRmD/DECK  ALERT  (call  sign) 

a.  Time  TACC  First  Attempts  to  Transmit  Order:  b.  Time  this  Order  Acknowledged: 

6.  (TAC)  Delay  between  5a  axkd  5b?  YES  NO  Reason: 

7.  (TATC/TAO)  Inflight  directions  submitted  to  flight  leader:  (circle  one) 

MISSION  EXECUTION  ORDER  EN  ROUTE  INSTRUCTION  ONLY 

a.  Time  TACC  Established  Cosnunications  with  Flight  Leader: 

b.  Time  TACC  first  attempted  to  transmit  Mission  Execution  Order: 

c.  Time  Mission  Execution  Order  Acknowledged  by  Flight  Leader: 

d.  Delay  between  7b  and  7c:  YES  NO  Reason: 

e.  Net  on  vrtiich  Costnunications  Established:  TATC  TAD  ________  OTHER 


6.  (TATC/TAO)  En  Route  Flight  Conditions  at  Altitude:  (circle  one)  VFR  IFR 


(TATC/TAD)  En  Route  Delays  Caused 

by  Alternate  Routing  or 

Holding  of  Aircraft: 

a. 

Specific  Which:  (circle  one) 

ALTERNATE  ROUTING 

HOLDING 

b. 

Reason  for  Alternate  Routing: 

c. 

Reason  for  Holding: 

« «  • 

•  ... 

.  .  A  .  , 

10,  (TATC/TAO)  Time  Aircraft  Acknowledged  Instructions  to  Report  to  Next  Bn  Route  Control  Agency/TACC 
Controller? 

a.  Time  Aircraft  Acknowledged: 

b.  Next  Controlling  Agency/TACC  Controller  (circle/indicate) 

TAD  OTHER  (call  Sign) 

c.  Comm  Net  Assigned:  TAD  OTHER 

U.  (TATC/TAD)  En  Route  Aircraft  Divert  to  Another  Mission: 

a.  Divert  Ordered  by:  _ Hew  TAR  Number:  _ _ 

b.  Time  Order  Acknowledged  by  Flight  Leader:* 

12.  (TATC/TAD)  Mission  ABORT/CANCELLATIONr 

a.  Specify  Which:  (circle  one)  ABORT  TAR  CAMX 

b.  Mission  ABORT/TAB  CANCELLATION  ordered  by:  (circle)  SACC 

Aircraft  Other  (call  sign)  _ _ _ _ — 

c.  Time  MISSION  ABORT  Acknowledged  by  TACC:  Flicht  Leader; 

I  d.  Time  TAR  CANCELLATION  Acknowledged  by  Flight  Leader:  _ _ _ 

e.  Reason  for  ABORT/CANCELLATION:  _ _ _ 

f.  Subsequent  Aircraft  Status:  (circle  one)  RTB  AIR  ALERT 

11.  (TATC/TAD)  Time  Aircraft  Acknowledged  Instructions  to  Report  to  Terminal  Control  Agency: _ 

a.  Terminal  Control  Agency:  (circle  one)  FAC(G)  FAC{A)  ASRT  TAC{A) 

b.  Terminal  Control  Agency  Call  Sign:  _ c.  Communications  Net  Assigned:  TAD 

14.  (TATC/TAD)  Tine  Flight  Leader  Checked  In  with  TACC  after  Mission;  _ _ 

15.  (TATC/TAD)  TACC  Directed  Flight  Leader  to: 

a.  Conduct  another  Mission?  YES  NO 

New  TAR  Number:  Time  Order  Acknowledged  by  Flight  Leader* 

b.  Asaume  Airborne  Alert?  YES  NO  Time  Order  Acknowledged  by  Flight  Leader 

c.  Return  to  CVA/Base?  YES  NO  Time  Order  Acknowledged  by  Plight  Leader 

16.  Remarks:  Use  Reverse  Side 

17.  Name  of  TAC  Data  Collector: 

18.  Name  of  TATC/TAD  Data  Collector: 

*NOTE:  Record  new  mission  by  that  aircraft  event  on  another  TACC  form. 
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ANNEX  D 

GUIDANCE  FOR  IMPLEMENTATION  OF  CAS  REQUIRED  IN  TRAINING  EXERCISE  SCENARIOS 


1.  SCENARIO  PREPARATION. 

a.  The  scenario  content  and  sequencing  and  control  of  exercise  events  are 
the  significant  factors  influencing  the  accomplishment  of  the  CAS  Validation 
Objectives.  The  scenario  must  be  planned  and  written  so  that  selected  situa¬ 
tions  present  themselves  to  the  players,  who  in  turn  react  providing  the  in¬ 
formation  to  support  the  objectives,  in  a  realistic  sequence.  This  allows  a 
degree  of  control  in  a  free  play  exercise.  The  degree  of  control  is  dependent 
on  the  players  interpreting  the  scenario  situations.  For  a  complex  interaction 
a  few  missed  key  situations  in  the  development  oiay  negate  the  desired  reaction 

on  which  one  is  attempting  to  collect  data.  Control  of  situation  development  may 
be  desirable  when  the  reactions  are  deviating  significantly  from  the  scenario 
design. 

b.  The  CAS  Validation  Program  is  "piggybacked*  on  scheduled  training  exercises. 
Included  in  these  will  be  the  command  and  control  networks  to  support  CAS  (Annex  E) . 
In  a  dual  objective  environment,  i.e.,  trhere  both  joint  training  and  the  CAS 
Validation  Program  Objectives  are  to  be  considered,  it  is  essential  that  each 
organization  identify  requirements  during  scenario  development.  The  type 

and  sequence  of  situations  must  be  selected  to  provide  maximum  information  on 
and  about  the  CAS  Validation  Objectives  (Annex  A)  *diile  creating  no  significant 
impact  on  the  training  objectives.  In  many  cases  the  situations  to  support  the 
CAS  Validation  Objectives  and  the  training  objectives  will  be  one  and  the  same. 

>  »  •  ■  »■  •' 

c.  The  key  to  successful  Implementation  of  the  CAS  Validation  Program  is 
early,  continuous,  face-to-face  liaison  and  coordination  between  the  Joint  CAS 
Validation  Headquarters,  in  particular  the  operations  analysis  team,  and  the 
planning  group  convened  to  plan  and  write  the  scenario  for  each  joint  training 
exercise  selected  for  the  CAS  Validation  Program.  This  is  the  best  *my  of 
integrating  the  CAS  Validation  Objectives  with  the  training  objectives. 

Through  the  medium  of  close  contact  at  the  onset  and  during  the  preparation  of 
the  scenario,  exercise  planners  and  scenario  writers  will  be  made  aware  of 
the  CAS  Validation  Objectives  in  time  to  accommodate  the  insertions  without 
significant  Impact  on  primary  training  objectives.  A  shopping  list  of  desired 
exercise  conditions  for  data  collection  on  the  CAS  Validation  Objectives  is 
required  to  insure  that  sufficient  Information  is  available  to  maximize  an¬ 
swering  the  CAS  Validation  Objectives.  A  management  control  technique  will 

be  presented  in  a  subsequent  paragraph  which  identifies  cumulative  progress, 
both  during  a  specific  exercise  emd  for  all  previous  exercises  utilized  in 
meeting  CAS  Validation  Objectives.  The  documentation  of  this  information  is 
essential  for  achieving  the  CAS  Validation  Objectives. 

2.  CONTROLLED  AND  FREE  PLAY  CAS  CONDITIONS. 

a.  The  complexity  of  a  command  and  control  system  and  the  large  number 
of  variables  affecting  its  performance  resulted  in  a  decision  to  limit  the 
number  of  conditions  which  would  be  specifically  documented.  Only  a  limited 
number  of  these  documented  variables  can  be  used  to  influence  the  scenario 
development  without  significant  Impact  on  the  training  objectives.  However, 
data  obtained  on  the  uncontrolled  conditions  listed  in  paragraph  2. a.  (4)  will 
be  collected  and  documented,  and  analyzed  if  a  sufficient  nundber  of  samples 
are  recorded.  The  controlled  exercise  conditions  are: 

(1)  Base  Case 

(a)  Daylight  conditions. 

(b)  Good  weather/vislbllity. 


D-1 


(e)  Mo  daM9«  to  CM  eoawund  and  control  oloauitn. 

(d)  Mo  noeuro  vote*. 

(a)  Standard  aqulpg»nt  . 

(£)  Lladtad  air  threat. 

(g)  Llmltad  air  dafanaa  threat. 

(h)  Adaguata  Intalllganea. 

(1)  Target  poor  anvlronawnt. 

(j)  Mo  BCN  threat. 

(2)  Davlationa  From  Baae  Caaat 

(a)  Might  condltlona. 

(b)  Subatantlal  anany  air  threat. 

(c)  Subatantlal  anany  air  dafanaa  threat. 

(d)  Target  rich  anvlronawnt. 

(a)  ECM  threat. 

(f)  Daauigad  CM  conaiand  and  emtrol  alamanta  or  aganelaa. 

(g)  Madttcad  uaathar/vlalblllty.  ... 

(h)  Secure  voice. 

(1)  Maw  aqulpnent  .* 

(3)  flrat  priority  ahould  be  InplaaMntatlon  of  Sana  Casa  conditions 
and  second  priority  given  to  laplaaientatlon  of  davlationa  fro*  Base  Case  con¬ 
ditions.  The  order  of  priority  for  lag>lamentatlon  of  deviations  from  Base  Casa 
conditions  la  as  shown  In  paragraph  2. a. (2) . 

(4)  Cncontrollad  Conditions. 

(a)  Aircraft. 

JL.  Munbar. 

Type. 

(b)  Type  of  Ordnance  Drop. 

1.  Live. 

2.  SlBiulated. 

(c)  Ordnance. 

1.  Assigned. 

2.  Onboard. 

(d)  Alsrt  Posture. 

*  The  new  Itaas  of  aqulpmants  to  be  Included  In  the  CM  Exerclae  Prograa  will  be 
Identified  at  aoaa  future  date. 
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1.  Ground  Alert. 

Ground  Alert  Forward. 

3.  Deck  Alert. 

£.  Air  Alert. 

5.  Divert. 

(e)  Alert  Status. 

1^.  05  minutes . 

15  minutes. 

2.  Other. 

(f)  Weather. 

1.  At  Launch  Site  (Celling/Vis). 

2.  At  Altitude. 

3.  At  Target  (Celllng/Vis) . 

(g)  Total  Number  of  Aircraft  Passes/Missions. 

(h)  Target  Description. 

1.  Personnel  (Open). 

2*  Personnel  (Cover) . 

3.  Wheeled  Vehicles. 

4.  Armored  Vehicles/Tanks. 

2*  Hardened  Structures. 

(i)  Type  Terminal  Control. 

1.  FAC (A) /Controller. 

2.  FAC (G) /Controller. 

3.  FABFAC. 

£.  ASRT. 

5.  TAC(A). 

(J)  Mission  of  Supported  Unit. 

Offense. 

2.  Defense. 

2*  Retrograde. 

£.  Special  Operations. 

(k)  Terrain. 

1.  Open. 
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t. 


Cluttered. 

(1)  Target  Mark. 

1.  Pyrotechnic  Smoke. 

2.  White  Phosphorua. 

3.  Laser. 

£.  Visual. 

Panels. 

Other. 

3.  DETAILED  CAS  SCEMhRIO  REQUIREMENTS. 

a.  The  CAS  connand  emd  control  networks  in  the  Validation  Program  have  a 
number  of  unique  paths  an  innnediate  CAS  request  may  transit.  Sampling  all 
paths  is  not  possible  in  the  present  program.  For  analysis  purposes  a  lim¬ 
ited  number  of  paths  have  been  Identified  in  each  net%fork.  These  are  iden¬ 
tified  by  the  bold  links  in  Figures  D-1  thru  D-3  and  tabulated  in  Tables 

D-1  thru  D-4.  A  further  discussion  of  these  paths  is  contained  in  Annex  B. 

Data  will  be  collected  on  all  paths,  with  analysis  on  those  not  highlighted 
if  sufficient  data  exists. 

b.  In  the  scenario  design,  the  representative (s)  from  the  CAS  Validation 
Headquarters  to  the  planning  group  developing  the  scenario  should  try  to  have 

as  many  exercise  conditions  inserted  consistent  with  nusiber  of  missions  required. 
The  following  provides  a  shopping  list  of  exercise  conditions  for  the  representa¬ 
tive  (s)  to  use  in  maximizing  opportunities' to  collect  data  on  any  one  exercise. 

The  conduct  of  the  immediate  CAS  missions  should  be  in  accordance  with  established 
techniques  and  procedures. 

(1)  For  Base  Case  conditions  insure  that  situations  present  themselves 
for  at  least  70  immediate  CAS  complete  missions  for  the  Army/Air  Force  network, 

60  missions  (20  per  battalion,  brigade  and  division)  for  the  Army  Attack  Heli¬ 
copter  network,  and  90  missions  (30  for  control  afloat  and  60  for  control 
ashore)  for  the  Navy/Harlne  network  with  all  Base  Case  conditions  met  simultan¬ 
eously. 

(2)  Insure  that  the  situations  create  a  minimum  number  of  ten,  (twenty 
desired) ,  Base  Case  complete  missions  processed  through  each  of  the  representative 
paths  identified. 

(3)  Aircraft  target  attacks  and  reattacks  should  be  conducted  in  accord¬ 
ance  with  the  simulated  ordnance  aboard  the  aircraft. 

(4)  Deviations  from  Base  Case  conditions  should  be  prograaned 

one  at  a  time.  If  combinations  of  deviated  conditions  occur,  the  data  will  be 
collected  and  documented  and  analyzed  if  sufficient  data  exists. 

(5)  Insure  that  situations  present  thonselves  for  at  least  20  cos^lete 
imnediate  CAS  oiisslons  at  night. 

(6)  Insure  that  situations  present  themselves  for  at  least  20  complete 
Inawdlate  CAS  missions  with  simulated  battle  d^unage  to  a  single  node  in  the  net¬ 
work.  Battle  damage  is  assumed  to  render  the  node  totally  inoperable  for  a 
specified  period.  A  similar  number  of  missions  is  required  for  each  node  with 
simulated  battle  damage. 

(Battle  daztage  to  two  or  more  nodes  simultaneously  is  not  recosswnded, 
however,  data  will  be  collected  and  documented  and  analyzed  if  sufficient  data 
exists.  Only  consider  battle  damage  to  elements  with  an  alternative  element  to 
assume  the  responsibility  for  the  functions) . 
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TABLE  0-1 

PRIMARY  NETWORK  PATHS  FOR  ANALYSIS 


ARMY/AIR  FORCE  0 


AND  CONTROL  NETWORK 


FOR  IMMEDIATE  CLOSE  AIR  SUPPORT 


ATH 
MBER 


PATH  SEQUENCE 


A1-A4-B1-C3-D1/D2-E1 


A1-A4-B2-C5-D1/D2-E1 


A1-A4-B2-C4-D1/D2-E1 


A1-A4-C5-D1/D2-E1 


A1-A4-A5-B1-C3-D1/D2-E1 


A1-A4-A5-B2-C5-D1/D2-B1 


A1-A4-A5-B2-C4-D1/D2-E1 


PATH  DESCRIPTION 

DASC  meet*  battalion  require¬ 
ment  with  ground  alert  re¬ 
sources. 

DASC  meets  battalion  require¬ 
ment  with  Air  Force  alert  re¬ 
sources  under  control  of  the 
CRC/CRP. 

DASC  meets  battalion  require¬ 
ment  with  divert  resotarces 
under  control-  of  the  CRC/CRP. 

DASC  meets  battalion  require¬ 
ment  with  Air  Force  alert 
resources  under  its  control. 

DASC  passes  battalion  require¬ 
ment  to  TACC  which  tasks  ground 
alert  resources. 

DASC  passes  battalion  require¬ 
ment  to  TACC  which  tasks  air¬ 
borne  alert  resources  under 
control  of  the  CRC/CRP. 

DASC  passes  battalion  require¬ 
ment  to  TACC  which  tasks  divert 
resources  under  control  of  the 
CRC/CRP. 


' '''  1 
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Figure  D-2.  Amy  Coonand  and  Control  Metirork  for 
Attack  Helicopters  CAS 


TABLE  D-2 


PRIMARY  NETWORK  PATHS  FOR  ANALYSIS 
ARMY  COMMAND  AND  CONTROL  NETWORK 
ATTACK  HELICOPTER  CLOSE  AIR  SUPPORT 

PATH 

NI3MBER  PATH  SEQUENCE  PATH  DESCRIPTION 

1  A1-C3-D3-E1  BN  CP  meets  requirement  with 

AH  under  BN  control  -  ground 
alert. 

2  A1-C5-D3-E1  BN  CP  meets  requirement  by 

diverting  AH  under  control 
of  adjacent  company. 

BN  CP  requests  AH  from  BDE. 

BDE  meets  requirement  with 
AH  under  BDE  control^ground  alert. 

BN  CP  requests  AH  from  BDE. 

BDE  meets  requirement  by 
tasking  adjacent  BN  to  provide 
AH.  BN  meets  requirement  by 
diverting  AH  under  control  of 
adjacent  company  or  ground  alert- 

5  A1-A2-A3-C3-D3-E1  BN  CP  requests  AH  from  BDE. 

BDE  passes  request  to  Division. 
Division  meets  requirement  with 
AH  under  Division  control  - 
ground  alert. 

6  A1-A2-A3-B5-B6-  Bn  CP  requests  AH  from  BDE. 

C5-D3-E1  BDE  passes  request  to  Division. 

,  Division  meets  requirement  by 
tasking  adjacent  BDE  to  provide 
AH.  BDE  tasks  adjacent  BN; 

'  BN  diverts  AH  under  control  of 
i’  I  adjacent  company  or  ground  alert. 

k 

7  A1-A2-A3-A4-B7-C4  i  BN  CP  requests  AH  from  BDE, 

D3-E1  ^  BDE  passes  request  to  Division, 

\  Division  passes  request  to 
Corps.  Corps  tasks  adjacent 
y  Division.  Division  meets 

requirement  with  AH  under  Oiv 
control  -  ground  alert. 


3  A1-A2-C3-D3-E1 

4  A1-A2-B4-C5-D3-E1 


f 


TABU  D-3 


PATH 

NUMBER 

1 


2 


3 


PRIMARy  NETWORK  PATHS  FOR  ANALYSIS 
NAVY/MARINE  CORPS  NETWORK  (CONTROL  AFLOAT) 


PATH 

PATH 

SEQUENCE 

DESCRIPTION 

A1-A3-C8 

TACC/SACC  meets  TAR  with  Deck  Alert 
aircraft 

A1-A3-C7 

TACC/SACC  meets  TAR  with  Divert  Assets 

A1-A3-A6 

TACC/SACC  meets  TAR  with  Air  Alert 
Aircraft 

TAB1£  D-4 


PRIHMqf  NETWORK  PATHS  FOR  AMM.YS1S 


NAVY/MARINE  CORPS  NETWORK  (CONTROL  ASHORE) 

PATH 

NUMBER 

PATH 

SEQUENCE 

PATH 

DESCRIPTION 

1 

A1-A2-C1 

DASC  meets  TAR  with 

Ground  Alert  Forward  Aircraft 

2 

A1-A2-C2 

DASC  meets  TAR  with  Air 

Alert  Aircraft 

3 

A1-A2-C3 

DASC  meets  TAR  with  Ground 

Alert  Aircraft 

4 

A1-A2-A3-B1-C4 

DASC  passes  TAR  to  TACC  which 
tasks  the  TAOC  to  Divert  Aircraft 

5 

A1-A2-A3-C5 

DASC  passes^  TAR  to  TACC^  ^ 

’  *^ich*roee€s*tKe*  request*  wi^  ’ 
Ground  Alert  Aircraft 

6 

A1-A2-A3-C8 

DASC  passes  TAR  to  TACC  which 
meets  the  request  with  Deck 

Alert  Aircraft 
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(7)  Insure  that  situations  present  thenselves  for  at  least  20  cosi^lete 
issaediate  CAS  missions  using  a  secure  voice  net. 

(8)  Insure  that  situations  present  thenselves  for  at  least  20  complete 
immediate  CAS  missions  using  each  item  of  new/inproved  eguipnent  identified  by 
conqponent  commands  for  testing. 

(Where  possible,  interject  any  one  item  of  new/improved  equipment  in  a 
given  time  period.  If  more  than  one  type  is  used,  data  will  be  collected  and 
documented  and  analyzed  if  sufficient  data  exists). 

(9)  Insure  that  situations  present  themselves  for  at  least  20  complete 
inanedlate  CAS  missions  with  a  significant  enemy  air  threat. 

(The  level  of  the  threat  provides  a  stimulus  to  the  coordination  problems. 
It  is  not  intended  for  a  survivability/vulnerability  analysis.  Insure  that  air- 
to-air  and  ground-to-air  is  played  countering  this  threat,  so  that  air  defense 
coordination  will  be  required) . 

(10)  Insure  that  situations  present  thenselves  for  at  least  20  complete 
iinnediate  CAS  missions  with  a  significant  enemy  surface-to-air  defense  threat. 

(Interject  a  significant  number  of  surface-to-air  gun/missile  weapons 
systems  in  the  area  where  Immediate  CAS  will  be  requested.  Ihe  deployment  of  these 
weapons  systeois  should  be  realistic.  The  purpose  is  to  initiate  coordination 
between  the  aircraft  and  terminal  controller  in  a  high  threat  environment. 

(11)  Insure  that  situations  present  themselves  for  at  least  20  complete 
CAS  missions  in  a  target  rich  environment. 

(Generate  enough  situations  to  create  simultaneous  immediate  CAS  requests 
stressing  the  available  CAS  resourcesi  i.e.,  terminal  control,  aircraft  avail¬ 
ability,  DASC,  TACC,  fire  support  coordination  element,  etc.). 

(12)  Insure  that  situations  present  themselves  for  at  least  20  immediate 
CAS  missions  in  an  ECH  environment. 

(Where  possible,  include  communications  jamming,  and  radar  control  jafflBd.ng 
"  separately  emd  in  combinations.  The  number  of  missions  generated  through  the 
situations  needs  to  be  at  least  20  for  each  category). 

(13)  Insure  that  situations  present  themselves  for  immediate  CAS  missions 
in  a  high  fire  support  coordination  environment,  where  CAS  missions  would  be 
Intermixed  with  surface-to-surface  artillery  fires. 

(Insure  that  numbers  of  weapons  systems  and  potential  targets  are  suffici¬ 
ent  to  create  fire  support  coordination  problems) . 

(14)  Insure  that  situations  present  themselves  for  at  least  20  complete 
immediate  CAS  missions  in  reduced  visibility. 

(Target  area  weather  conditions  are  such  that  a  mission  cannot  be  visually 
controlled  and  the  target  cannot  be  visually  illuminated.  If  possible,  have  an 
alternate  scheme  to  artifically  reduce  through  simulation  the  visibility  when 
weather  conditions  remain  continuously  good) . 

(15)  Insure  that  situations  generated  do  not  focus  on  one  target  marking 
system;  i.e.,  laser,  smoke,  panels,  rockets,  etc. 

4.  EXERCISE  SCHIAHIO  CONTROL  FLAW.  The  scenario  should  be  dene  in  close 
coordination  with  the  sponsoring  comnand.  The  first  step  should 
be  to  determine  the  number  of  assets  available  and  the  particular  training 
objective (8)  which  are  progranmed.  After  analyzing  the  situation  determine  the 
appropriate  CAS  validation  insertions.  These  are  a  function  of  the  accomplish- 
Bients  in  previous  exercises,  resource  availability  euid  impact  on  the  training 
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mission.  An  example  of  an  analysis  might  have  resulted  in  the  following  control 
plan: 


Day  ♦! 

0600>1700 

Night  «1 

1900-2400 
Day  «2 

0600-1200 
1300-1700 
Night  «2 

1900-0300 


All  aiissiona  Base  Case  conditions  concentrating  on  the 
representative  paths  identified  in  Figure  D-1  and  D-2. 


Night  missions  for  deviation  from  Base  Case  conditions. 

Communications  jamming. 

Radar  jamming. 

Same  as  Night  #1. 


5.  AT.T/v^XTTnN  OF  CONTROLLED  FACTORS  TO  EXERCISES. 


a.  The  analysis  requireaient  for  minimum  and  desired  nianber  of  immediate  CAS 
missions  under  each  of  the  controlled  factors  will  exceed  the  established  ccn- 
straints  (duration,  aanunt  of  air  capability  apportioned  to  CAS  training 
objectives)  for  any  one  exercise.  This  precludes  the  ideal  situation  of  gathering 
a  full  data  base  on  each  exercise,  ^portioning  a  little  to  each  condition  in 
each  exercise  may  result  in  an  unusable  data  base;  i.e.,  the  partial  data  on  one 
condition  gathered  from  BRAVE  CREW  may  not  be  from  the  same  statistical  set  as 
that  gathered  from  BRAVE  SHIELD  IX  as  a  result  of  location,  sire,  purpose,  scope 
and  tactical  context. 

b.  For  the  reasons  above,  the  desired  planning  procedure  is  to  run  all  Base 
Case  requiresMnts  in  each  exercise  along  with  one  or  more  deviations  from 

Base  Case.  Each  deviation  from  Base  Case  should  be  satisfied  in  one  exercise. 

Where  more  than  one  deviation  is  addressed,  each  deviation  should  be  nm  independ¬ 
ently  during  different  time  periods  of  the  exercise.  It  is  recognised  that  the 
desired  requirement  for  a  Base  Case  data  set,  and  the  accomplishment  of  the  nine 
deviations  from  Base  Case  from  each  exercise,  is  not  feasible  in  the  selected 
exercise  program.  As  an  alternative  a  complete  Base  Case  data  set  for  each  com¬ 
mand  and  control  network  for  CAS  should  be  completed  in  at  least  one  exercise. 

In  the  remaining  exercises  the  Base  Case  requirements  could  be  relaxed  to  allow 
accomplishsmnt  of  the  various  deviations  with  a  minimum  of  one  path  of  Base  Case 
data.  The  selection  of  deviations  should  be  based  on  the  training  objectives 
for  the  particular  exercise  under  consideration  and  the  priorities  established 
in  paragraph  2. a. (2).  Once  data  has  been  collected  on  one  deviation,  emphasis 
should  be  placed  on  excluding  this  deviation  from  future  exercises,  if  it  will 
not  interfere  with  training  objectives,  nor  hinder  the  operation  of  the  Services 
command  and  control  net%<Drks  for  CAS.  This  non-duplication  will  allow  the 
maximum  nxunber  of  conditions  to  be  observed  during  the  total  exercise  program. 

c.  A  sample  allocation  of  controlled  factors  might  look  like  Table  D-4  for 
the  Army /Air  Force  command  and  control  network  for  CAS.  A  chart  of  actual 
accomplishments  would  be  developed  as  the  exercise  program  develops  for  each 

of  the  command  and  control  networks  for  CAS. 

6.  VERIFICATION  OF  EXERCISE  CONDITIONS. 

a.  Certain  aspects  of  exercise  control  do  affect  the  CAS  validation  effort, 
however,  the  CAS  Validation  Headquarters  has  no  desire  or  intention  of  assuming 
any  exercise  control  function.  Those  areas  where  exercise  control  is  impor¬ 
tant  to  the  CAS  Validation  Program  will  be  made  known  to  exercise  planners  and 
scenario  writers  during  the  development  of  the  scenario.  There  is  an  equally 
important  area  where  intentions  must  be  made  known:  the  player  units.  The 
players  need  to  know  the  Importance  of  reacting  in  accordance  with  their  establish¬ 
ed  techniques  and  procedures  and  the  exercise  situation.  There  is 
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PIAMNED  CONDITIONS  FOR  CAS  VALIDATION 
ON 

Exercise 


TIME 

EXERCISE 

CONDITIONS 


D  DAT 


D+1 


D4>2 


1? 


6 

a 


BASE  CASE 

NIGHT 


ECM 


TARGET  RICH 


SIGNIFICANT 
ENEMY  AIR 
THREAT 


Figure  D-4.  .Sample  Bar  Graph  of  Planned  CAS  Validation  Conditions 


«  tendency  to  glose  over  ease  area*  in  exerciaea,  eapecially  when  there  ia  no 
rlah  of  life  with  the  actiona  takeni  e.9.,  in  an  exereiae  in  iriiich  artillery 
fire  ia  aiaiulated,  appropriate  uaipirea  mat  enaure  that  all  required  fire  aupport 
coordination  neaeurea  are  taken,  juat  aa  though  live  rounda  were  being  fired 1 
pilota  mat  be  inatructed  to  react  to  a  high  threat  environmnt,  etc.  The  in- 
foraation  required  by  the  CAS  Validation  Program  mat  be  aa  cloae  to  realiaa  aa 
poaaible. 

b.  The  time  history  of  each  CAS  request  conducted  during  an  exercise  will 
be  constructed  using  data  collected  by  Joint  CAS  Validation  Headquarters  person¬ 
nel.  However,  in  order  to  determine  coaqiletely  the  circmstancea  under  which 
each  mission  was  conducted,  considerable  documentation  will  be  required  which 
can  only  be  supplied  by  the  units  participating  in  the  exercise.  Examples  of 
such  documentation  are  operations  plans  and  orders,  fragmentary  orders.  Joint 
Strike  Bequest  Form,  etc.  Early  in  exercise  planning,  the  Joint  CAS  Validation 
Headquarters,  in  coordination  with  the  player  units,  mst  determine  what  docu¬ 
mentation  will  be  available  and  make  arrangements  for  than  to  be  supplied. 

c.  Because  of  the  importance  of  the  Joint  Strike  Request  Form,  copies  mst 
be  provided  by  player  units  to  the  CAS  Validation  Headquarters  for  all  immediate 
CAS  requests.  The  latest  approved  forms  should  be  used  for  all  inemdlate  CAS 
requests . 

d.  Prior  to  each  exercise  the  Joint  CAS  Validation  Headquarters  will  provide 
general  guidance  to  the  player  camnanders.  This  guidance  will  Include  a  brief 
discussion  of  the  CAS  Validation  Objectives,  exercise  conditions  desired,  the 
type  of  exercise  data  which  will  be  collected,  to  include  any  requirements  for 
player  forms/logs,  etc.,  any  player  controlled  actions  which  would  assist  in 
improving  the  exercise  data  without  detracting  from  realism,  and  solicit  support 
for  the  data  collectors. 
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CAS  WBTWORK  EVEMT  MODELS 

1.  GENERAL. 

a.  The  purpose  of  this  chapter  is: 

(1)  To  establish  descriptive  isodels  of  the  Army/Air  Force,  the  Azvy 
Attack  Helicopter,  and  the  Mavy/Narine  Corps  Cosnand  and  Control  Networks  for 
Close  Air  Support. 

(2)  To  identify  and  define  the  increments  of  elapsed  times  required  for 
analysis  of  the  command  and  control  functions  associated  with  the  conduct  of 
immediate  CAS  missions,  wd 

(3)  The  development  of  data  form  questions  which  will  identify  these 
increments  for  manual  field  collection. 

b.  Each  command  and  control  network  for  CAS  provides  for  integration  of 
close  air  support  with  the  fire  and  maneuver  of  the  ground  forces.  The  three 
networks  were  analyzed  in  light  of  the  essential  command  and  control  agencies 
or  elements  involved  in  an  Imsmdiate  CAS  mission.  The  command  and  control 
elements  within  the  networks  were  analyzed  to  identify  the  critical  events 
associated  with  the  immediate  CAS  functions  performed  by  each  elesmnt  to  Include 
comnunicatlons,  processing,  and  transit  time.  In  general,  critical  events  are 
defined  as  the  beginning  or  ending  of  a  CAS  function  for  which  data  are  required 
to  satisfy  one  or  more  CAS  Validation  Objective  (s) .  Event  diagreuns  were 
constructed  to  portray  the  sequence  in  whi^  the  critical  events  normally  occur 
during  the  conduct  of  an  immediate  CAS  mission.  n>e  resulting  sequence  of  events 
and  definitions  were  used  to  construct  data  form  questions  which  are  contained 

in  Annex  B.  Pairs  of  events  are  designated  to  identify  increments  of  elapsed 
times  required  for  analysis  of  immediate  CAS  missions.  The  uncontrolled 
variables  which  may  affect  elapsed  times  are  identified  for  data  collection. 

c.  Analysis  of  the  three  coamand  and  control  networks  for  CAS  indicates 
that  the  Execution  Phases  are  sufficiently  similar  to  be  described  by  a  single 
sequence  of  events.  Because  of  major  differences  among  the  oonmand  and  control 
networks  in  the  Request  Phase,  it  is  not  possible  to  describe  them  with  a  single 
sequence  of  events.  Hence,  it  was  necessary  to  construct  a  sequence  of  events 
for  the  Request  Phase  for  each  command  and  control  network  analyzed.  The  commautd 
and  control  networks  for  immediate  CAS  are  .described  in  the  subsequent  paragraphs 
of  this  chapter. 

d.  Analysis  of  the  differences  among  the  networks  indicated  that  it  is  not 
realistic  to  select  a  common  starting  point  for  measurement  of  elapsed  times  for 
the  Request  Phase.  The  starting  point  for  measurement  of  Request  Phase  elapsed 
time  is  unique  to  each  of  the  three  commMd  and  control  networks  for  CAS.  For 
the  Army/Air  Force  Network,  the  start  time  is  when  the  battalion  tacP  acknow¬ 
ledges  a  request  for  immediate  CAS.  For  the  Army  Attack  Helicopter  Network,  the 
start  time  is  when  a  oompany/troop  CP  acknowledges  a  request  or  identifies  a 
requirement  for  immediate  CAS.  For  the  Navy /Marine  Corps  Network,  the  start 
time  for  the  Request  Phase  is  the  time  a  Forward  Air  Controller  (FAC)  initiates 
a  Tactical  Air  Request  (TAR) . 

e.  Differences  among  the  systems  also  necessitated  the  development  of  unique 
sets  of  data  form  questions  for  the  elements  within  each  of  the  oonmand  and 
control  networks. 

f.  The  following  paragraphs  depict  the  Request  Phase  of  an  immediate  CAS 
mission  for  the  three  command  and  control  networks  for  CAS  followed  by  a 
description  of  the  Rxenutlon  Phase  Which  is  dsscxibed  by  a  single  sequence  of 
events.  The  last  section  presents  a  listing  of  mission  variables. 
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2.  ARMY/AIR  FORCE  COMMAMD  AMD  CONTROL  NETWORK  >08  IMHEDIATE  CLOSE  AIR  SOPPORT. 

a.  General.  The  Axny/Air  Force  ooneiand  and  control  networlc  for  ijanedlate 
close  air  support  (Figure  E*>1)  depicts  the  control  elestents  in  the  Air  Force 
Tactical  Air  Control  System  (TAGS)  Involved  in  CAS  integrated  with  the  Army 
Command  and  Control  System. 

(1)  The  Army  Command  and  Control  System  provides  decision  making  focal 
points  for  CAS  where  the  type  of  fire  support  is  determined,  i.e. ,  attack 
helicopter,  fixed  wing  CAS,  or  other  organic  Amy  resources.  This  decision  may 
be  made  at  all  levels  of  command.  The  focal  points  are  indicated  by  the  nodes 
Al  thru  AS. 

(2)  The  Tactical  Air  Force  Commander  (TAFC)  has  the  responsibility  for 
conducting  air  operations  to  include  counter  air,  air  Interdiction,  close  air 
support,  reconnaissance,  and  airlift.  In  joint  operations  the  priorities  are 
established  by  the  Joint  Force  Commander.  The  TAFC  directs  tactical  operations, 
enabling  him  to  provide  close  air  support  in  conjunction  with  the  nmny  other 
responsibilities,  through  the  TAGS. 

b.  Conetand  and  Control  network  for  Close  Air  Support. 

(1)  Close  air  support  is  divided  into  preplanned  and  immediate  missions.  A 
preplanned  CAS  request  is  generated  from  a  request  for  fire  support  to  support 

an  operation.  The  request  for  preplanned  close  air  support  is  passed  in  the 
Amy  command  and  control  net  up  to  corps,  with  monitoring  at  subordinate 
commands.  At  any  level  it  may  be  decided  that  Amy  organic  fire  support  weapons 
should  be  used.  Army  organic  fire  support  weapons  are  weapons  assigned  to  the 
various  Army  echelons  of  command,  i.e.,  attack  helicopters,  artillery,  mortars, 
missiles,  etc.  The  OORPS/DASC  is  the  first  level  of  command  where  an  approval 
is  given  for  preplanned  close  air  support.  An  iammdiate  close  air  support 
request  is  passed  through  the  control  elements  of  the  TAGS.  It  is  this  request 
net  which  is  addressed  in  this  section. 

(2)  The  immediate  CAS  mission  has  been  subdivided  into  two  phases r  the 
request  phase  and  the  execution  i^se.  The  Execution  Phase  was  considered 
common  to  the  three  networks  in  the  validation  program  (see  paragraph  5) .  The 
Request  Phase  will  be  outlined  in  this  section. 

(3)  An  immediate  close  air  support  request  is  generated  from  a  request 
for  immediate  fire  support.  Battalion  is  the  lowest  level  of  command  where  the 
decision  is  made  to  request  immediate  fixed  wing  close  sir  support.  An  initial 
decision  to  request  immediate  close  air  support  may  also  be  made  at  brigade, 
division,  and  corps.  The  request  for  immediate  fixed  wing  close  air  support  is 
passed  to  the  USAF  at  the  level  of  command  where  the  request  is  g<  nerated. 

Figure  E-1  depicts  the  iamwdiate  close  air  support  request  net. 

(4)  The  request  for  iamwdiate  fixed  wing  close  air  support  at  battalion 
is  passed  to  the  Battalion  Tactical  Air  Control  Party  (BH  CP/TACP)  (Al) . 

They  in  turn  pass  the  request  to  the  Direct  Air  Support  Center  (OASC)  (A4)  at 
corps.  The  TACP  at  division  and  brigade  monitors  this  request.  Division  (A3) 
or  brigade  (A2)  nay  disapprove  the  iamwdiate  CAS  request  because  of  a  higher 
priority  CAS  requirement,  difficulties  in  fire  support  coordination,  or  a 
decision  to  support  the  request  with  other  Army  means.  If  they  decide  to  use 
immediate  fixed  wing  close  air  support  allocated  resouroea,  the  request  is  filled 
with  an  air  alert/divert  by  the  appropriate  XACP  (A2  or  A3) .  Allocated  resources 
are  specific  numbers  of  DSAF  aircraft  sorties  allocated  to  the  DA8C  (A4)  from 
the  TACC  (AS)  for  control  who  nay  in  turn  allocate  them  to  the  division  or 
brigade  for  use  during  a  specific  time  period  for  carrying  out  close  air  support 
missions.  The  TACC  owns  all  aircraft  resources.  They  dsoentralise  tasking  of 
preplanned  and  immadiatc.caosa  i^e  DABC  through  the  allocation  of 

blocks  of  aircraft  sorties.  At  the  time  the  requestiBr  isdUBiate  dCoue  air 


*  Figure  E«1  was  taken  from  JSTF  CAS  Study,  Phase  IZ,  with  additional  links  to 
the  A8RT  from  DIV  TACP  air  alert/divert  and  a  ground  alert  node  added  to  more 
accurately  represent  the  network. 


EXECUTION  PHASE 


support  reaches  the  CORPS  TOC/DhSC,  (A4)  a  parallel  decision  takes  place.  The 
corps  approves  the  request  or  disapproves  it  in  lieu  of  organic  resources.  At 
the  sane  time  the  DASC  (A4)  is  reviewing  its  ctirrent  assets  to  detemine  the 
fastest  avalleU>le  means  to  satisfy  the  request  for  imeedlate  close  air  support. 
The  DASC  (A4)  may  fulfill  an  inmediate  close  air  support  request  once  the  corps 
commuider  or  his  representative  approves  the  request  by  five  means: 

(a)  Task  allocated  ground  alert  sorties  through  the  Tactical  Unit 
Operations  Center  (TUOC)  (Bl) . 

(b)  Task  allocated  air  alert  sorties  under  the  control  of  the 
Control  and  Reporting  Center  (CRC)  (B2) . 

(c)  Divert  allocated  airborne  sorties  on  other  missions  under  the 
control  of  the  CRC  (B2) . 

(d)  Task  allocated  air  alert  sorties  under  the  control  of  the 

DASC  (C5)  . 

(e)  Request  support  from  TACC  if  no  other  timely  resources  are 
available.  (AS) . 

(5)  The  TACC  (AS),  may  at  any  time  assume  control  and  direct  the  use  of 
available  resources.  The  TACC  (AS)  has  available  ground  alert  through  the  TUOC 
(Bl),  air  alert  through  the  CRC  (B2)  or  divert  an  ongoing  tactical  mission 
through  the  CRC  (B2) .  Most  requests  will  be  initiated  at  battalion  level, 
however,  requests  may  be  initiated  at  brigade,  division  or  corps. 

(6)  The  network  prescribed  in  the  JSTF  Close  Air  Support  Study, 

Phase  II,  was  used  as  the  basis  for  construction  of  the  sequence  of  critical 
events  in  the  request  phase  of  an  inmediate  CAS  mission  (Figure  E-2) .  Further, 
the  nodes  in  the  Request  Phase  include  the  BN  CP/TACP  (Al) ,  BDE  CP/TACP  (A2) , 

DIV  TOC/TACP  (A3),  CORPS  TOC/TACP  (A4) ,  TACC  (AS),  TUOC  (Bl) ,  CRC  (B2) ,  CRPs, 
md  the  FACPs.  A  request  may  transit  two  or  more  nodes  prior  to  acknowledgement 
of  tasking  by  the  flight  leader.  Further,  current  supplemental  information 
from  USAFRED  was  used  to  insure  compatibility  with  the  USAF  TACS,  in  terms  of 
equipment,  communications,  and  procedures,  which  will  be  employed  in  the  joint 
training  exercises  selected  for  the  validation  program.  The  CAS  sequence  of 
critical  events  diagram  is  generally  composed  of  two  times:  the  time  that 
elements  acknowledge  the  receipt  of  a  message,  and  the  time  of  first  attempt  to 
transmit  responding  instructions  to  the  acknowledged  message. 

(7)  There  are  numy  paths  through  the  network  shown  in  Figure  E-1. 
Requests  may  be  initiated  at  all  levels  from  battalion  to  corps  with  override 
capability  or  redirections  in  the  case  of  ^d3orts  at  higher  echelons.  To  obtain 
sufficient  sample  sizes  for  all  paths  is  not  possible  in  exercise  programs. 

Some  of  the  combinations  have  a  very  low  probability  of  occurrence.  Seven  paths 
were  chosen  for  highlighting  in  the  CAS  validation  program.  These  are  identified 
in  Figure  E-1  with  bold  connecting  links.  A  tabular  description  of  these  paths 
is  identified  in  T^d>le  E-1.  These  seven  paths  are  those  identified  in  JSTF  CAS 
Study,  Phase  II,  Chapter  3,  Part  VI,  less  the  path  from  division  to  alert/divert 
resources  and  from  TACC  (AS)  to  an  adjacent  DASC  (B3) .  The  additional  DASC  (B3) 
will  not  be  employed  in  any  of  the  planned  exercises.  Satisfying  a  battalion 
request  with  division  alert/divert  resources  is  not  a  frequent  occurrence.  The 
data  collection  system  and  analysis  methodology  are  not  restricted  to  these 
seven  paths.  The  other  remaining  paths  where  sufficient  data  exists  will  be 
emalyzed.  The  primary  reason  for  limiting  the  number  of  paths  sampled  was  to 
reduce  the  number  of  immediate  CAS  missions  required. 

c.  Event  Diagram. 

(1)  The  most  common  start  point  of  the  request  phase  (R-01)  starts 
when  the  BN  CP/TACP  acknowledges  a  close  air  support  request.  Brigade  and 
division  TACPs  monitor  (R-20/16)  the  BN  CP/TACP  initial  request,  thus  allowing 
coordination  at  both  levels  simultaneously.  If  either  Army  echelon  disapproves 
the  request,  that  TACP  notifies  the  CORPS  TOC  DASC  and  the  BN  (7/TACP.  When 
the  CORPS  TOC/DASC  has  allocated  resources  to  BDE  CP/TACP  or  DIV  TOC/TACP 
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TABLE  E-1 


PRIMARY  NETNORK  PATHS  FOR  ANALYSIS 
ARMY/AIR  FORCE  COMMAMP  AMD  OOMTRDL  METWORK 
FOR  IMMEDIATE  CLOSE  AIR  SUPPORT 


PATH 

WOMBER  PATH  SEQDENCE 

1  A1-A4-B1-C3-D1/D2-E1 

2  A1-A4-B2-C5-D1/D2-E1 

3  A1-A4-B2-C4-D1/D2-E1 

4  A1-A4-C5-D1/D2-E1 

5  A1-A4-A5-B1-C3-D1/D2-E1 

6  A1-A4-A5-B2-C5-D1/D2-E1 

-■« 

7  A1-A4-A5-B2-C4-D1/D2-E1 


PATH  DESCRIPTIOM 

DASC  meets  battalion  require* 
ment  with  ground  alert  re* 
sources. 

DASC  meets  battalion  require* 
ment  with  Air  Force  alert  re* 
sources  under  control  of  the 
CRC/CRP. 

DASC  meets  battalion  require* 
ment  with  divert  resources 
under  control'  of  the  CRC/CRP. 

DASC  meets  battalion  require* 
ment  with  Air  Force  alert 
resources  under  its  control. 

DASC  passes  battalion  require¬ 
ment  to  TACC  which  tasks  ground 
alert  resources. 

DASC  passes  battalion  require* 
ment  to  TACC  i^ch  tasks  air* 
borne  alert  resources  under 
control  of  the  CRC/CRP. 

DASC  passes  battalion  require* 
ment  to  TACC  which  tasks  divert 
resources  under  control  of  the 
CRC/CRP. 
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either  level  may  intercede  using  their  allocated  resources,  announcing  the 
action  to  both  higher  and  lower  echelons  (R-11/14) .  Brigade  or  division  may 
decide  to  use  Army  organic  fire  support  weapons,  again  this  is  announced  by  the 
appropriate  TACP  to  both  higher  and  lower  echelons  (R-19/23).  In  the  case  of  an 
aborted  aircraft  (R-17/21)  the  BDE  CP  or  DIV  TOC  may  choose  to  fulfill  the 
original  request  from  Army  organic  fire  support  (R-19/23),  from  other  airborne 
missions  (R-11/14) ,  or  a  request  for  additional  resources  from  CORPS  TOC/DASC 
(R-11/14).  Normally  approved  requests  at  CORPS  TOC/DASC  result  in  the  utiliza¬ 
tion  of  allocated  ground  alert  resources  via  the  TUOC  (R-06)  or  air  alert/divert 
resources  via  the  CRC  (R-08) .  A  less  common  use  of  allocated  DASC  resources  is 
the  direct  use  of  air  alert  (R-05)  when  tactical  conditions  are  favorable.  If 
allocated  resources  are  not  available,  request  is  made  for  TACC  resources  (R-27) . 
The  TACC  would  then  use  either  ground  alert  or  air  alert/reserve  resources 
through  the  TUOC  or  CRC  (R-6/8)  or  divert  an  ongoing  interdiction  or  counter  air 
mission  through  the  CRC  (R-8) .  The  TACC  may  at  any  time  assume  control  and  use 
its  resources  in  place  of  DASC  allocated  resources.  En  route  control  for  all 
sorties  is  provided  on  an  "as  needed*  basis  by  the  CRC,  CRPs,  and/or  FACPs.  An 
initial  request  may  also  start  at  brigade,  division,  or  corps  (R-10/13/33 ) .  In 
these  cases,  that  portion  of  the  remaining  request  phase  outlined  above  will  be 
utilized. 

(2)  It  should  be  noted  that  there  are  many  alternate  routes  of 
communication  in  Figure  E-1.  Alternate  communication  routes  have  not  been 
specifically  shown  in  Figure  E-2;  however,  preparation  for  collection  of  this 
information  has  been  made.  Principal  among  these  is  the  Army  Command  and 
Control  Network  which  parallels  the  Air  Force  BN  CP/TACP  to  the  CORPS  TOC/TACC. 
Additionally,  cemcellations,  holds,  eUsorts  and  delays  cem  occur  between  and 
within  organizational  elements.  The  information  collecting  system  has  been 
designed  to  record  these  actions  and  the  reasons  therefor. 

(3)  As  has  been  indicated  in  earlier  chapters,  the  control  of  certain 
conditions  as  departures  from  a  selected  base  case  will  assure,  insofar  as 
possible,  that  adequate  data  will  be  available  to  measure  the  difference  in 
distributions  of  times  between  certain  events  as  a  function  of  the  objectives. 
The  variables  as  previously  defined  will  be  recorded  so  that  their  effect  on 
the  perfonnance  of  command  and  control  network  may  be  assessed  as  sample  sizes 
allow.  The  data  form  questions  for  the  applicable  command  and  control  elements 
are  designed  to  collect  this  information.  Annex  C,  Appendix  1,  contains  these 
forms, 

d.  Event  Definitions.  The  events  depicted  in  Figure  E-2  have  been 
designated  R-Ol,  to  R-34,  E-01,  E-02,  and  E-18.  Their  definitions  are  contained 
in  Table  E-2. 

e.  Elapsed  Times  ^tween  Specified  Events.  Elapsed  times  have  been  defined 
for  processing  times  within  a  command  and  control  node  and  communication  times 
from  node-to-node.  The  link  times  are  a  summation  of  the  processing  times  at 
one  node  with  the  communication  time  to  the  next  node.  The  Request  Phase  time 
is  a  summation  of  the  link  times  for  a  particular  mission.  This  macro-breakdown 
was  selected  because  of  the  flexibility  of  analysis  it  provides. 

(1)  The  elapsed  processing  time  for  each  node  in  the  Army/Air  Force 
Command  and  Control  Network  for  Close  Air  Support  is  presented  in  Table  E-3. 

(2)  The  elapsed  node-to-node  communication  time  in  the  Army /Air  Force 
Conmand  and  Control  Network  for  Close  Air  Support  is  presented  in  Table  E-4. 

(3)  In  the  Army/Air  Force  Command  and  Control  Network  for  Close  Air 
Support,  link  times  were  identified  for  those  links  in  the  JSTF  CAS  Study, 

Phase  II.  To  be  compatible  and  provide  a  base  of  comparison,  the  link  times  as 
presented  in  terms  of  the  sequence  of  event  diagram  (Figure  E-2)  are  presented 
in  Table  E-5. 

(4)  The  overall  Request  Phase  tii.ie  is  dependent  on  the  point  of  initial 
request  ^uld  the  type  of  resource  employed.  There  are  several  paths  a  request 
may  take  in  the  network.  Figure  E-3  depicts  the  nodal  points  with  the  appro¬ 
priate  identification  numbers,  from  Figure  E-2,  identifying  the  node-to-node 


TABLE  E-2 


EVENT 

R-01 

R-02 

R-03 

R-04 

h-0  3 

k-Ct 

K-U7 

R-06 

R-09 

R-10 

R-l.. 

R-12 

R-13 

R-14 

R-15 

R-16 

R-17 

R-18 


EVENT  DEFINITIONS 

ARMY/AIR  FORCE  COMMAND  AND  CONTROL  NETWORK 
FOR  IMMEDIATE  CLOSE  AIR  SUPPORT 
DESCRIPTION 

Time  initial  request  from  BN  CP  acknowledged  by  the 
BN  CP/TACP. 

Time  first  attempt  to  transmit  request  from  the 
BN  CP/TACP  to  the  CORPS  TOC/DASC. 

Time  request  from  the  BN  CP/TACP  acknowledged  by  the 
CORPS  TOC/DASC. 

Time  first  attempt  to  transmit  request  from  the  CORPS 
TOC/DASC  to  the  CRC,  tasking  air  alert/divert  resources. 

Time  first  attempt  to  transmit  request  from  the 
CORPS  TOC/DASC  to  the  TUOC  tasking  ground  alert 
resources . 

Time  request  from  the  CORPS  TOC/DASC  acknowledged  by 
the  TUOC. 

Times  first  attempt  to  transmit  request  from  the  TUOC 
tasking  to  the  ground  alert  flight  leader. 

Time  tasking  request  from  CORPS  TOC/DASC  acknowledged 
oy  the  CRC. 

Time  first  attempt  to  transmit  request  from  the  CRC 
tasking  the  air  alert/divert  flight  leader. 

Time  initial  request  from  the  DIV  TOC  acknowledged 
by  the  DIV  TOC/TACP. 

Time  first  attempt  to  transmit  request  from  the 
DIV  TOC/TACP  to  the  CORPS  TOC/DASC  or  flight  leader. 

Time  request  from  DIV  TOC/TACP  acknowledged  by  the 
CORPS  TOC/DASC. 


Time  initial  request  from  the  BDE  CP  acknowledged  by 
the  BDE  CP/TACP. 

Time  first  attempt  to  transmit  request  from  the  BDE 
CP/TACP  to  the  CORPS  TOC/DASC  or  flight  leader. 

Time  request  from  BDE  CP/TACP  acknowledged  by  the 
CORPS  TOC/DASC. 

Time  DIV  TOC/TACP  monitors  BDE  or  BN  initial  request. 
(Communication  complete) 

Time  abort  notification  from  flight  leader  acknowledged 
by  DIV  TOC/TACP. 

Time  cancellation  acknowledged  by  the  DIV  TOC/TACP. 

Time  first  attempt  by  DIV  TOC/TACP  to  transmit 
cancellation  to  CORPS  TOC/DASC  and  initial  requesting 
node. 


R-19 


TABLE  E-2  (Concluded) 


EVENT  DESCRIPTION 


R-20  Time  BDE  CP/TACP  monitors  BN  initial  request. 

(Communication  complete) 

R-21  Time  at>ort  notification  from  fliq)it  leader  ac)uiowledqed 

by  BDE  CP/TACP. 

R-22  Time  cancellation  ac)cnowledqed  by  t)ie  BDE  CP/TACP. 

R-23  Time  first  attempt  to  transmit  cancellation  to  tlie 

CORPS  TOC/DASC  and  the  initial  requesting  node. 

R-24  Time  cancellation  ac)cnowledged  by  the  BN  CP/TACP. 

R-25  Time  DIV  TOC/TACP  acknowledges  lower  echelon  initial 

request. 

R-26  Time  BDE  CP/TACP  acknowledges  lower  echelon  initial 

request. 

R-27  Time  request  from  CORPS  TOC/DASC  acknowledged  t)y  the 

TACC. 

R-28  Time  first  attempt  to  transmit  request  from  the 

TACC  to  the  TUOC  tasking  ground  alert  resources, 
or  to  the  CRC,  tasking  air  alert/divert  resources. 

R-29  Time  first  attempt  to  transmit  request  for  TACC 

resources  from  the  CORPS  TOC/DASC  to  the  TACC. 

R-30  Time  of  acknowledgment  of  abort  notification  from 

flight  leader,  CRC,  CRP,  FACP,  or  ASRT  by  the  CORPS 
TOC/DASC. 

R-31  Time  cancellation  notice  from  the  DIV  TOC/TACP  to 

the  CORPS  TOC/DASC  acknowledged. 

R-32  Time  cancellation  notice  from  the  BDE  CP/TACP  to 

the  CORPS  TOC/DASC  acknowledged. 

R-33  Time  initial  request  from  CORPS  TOC  acknowledged  by 

the  CORPS  TOC/DASC. 

R-34  Time  first  attempt  to  transmit  cancellation  to 

BN  CP/TACP,  BDE  CP/TACP  or  DIV  TOG/TACP . 

E-01  Time  ground  alert  flight  leader  acknowledges  tasking 

from  TUOC. 

E-02  Time  air  alert/divert  flight  leader  acknowledges 

tasking  from  CRC,  DIV  TOC/TACP,  BDE  CP/TACP,  CORPS 
TOC/DASC . 

E-18  Time  flight  leader  reported  that  mission  has  been 

aborted . 


TABLE  E-3 


ELAPSED  PRCX:ESSING  TIME 


ARMY/AIR  FORCE  COWfaWD  AND  CONTROL  NETWORK 
FOR  IMMEDIATE  CLOSE  AIR  SUPPORT 


EVENT  NUMBERS 

NODE 

DESCRIPTION 

(R-02)-(R-01) 

BN  CP/TACP 

Processing  an  initial  request. 

(R-'14)-{R-13) 

BDE  CP/TACP 

Processing  an  initial  request. 

(R-26)-(R-20) 

BDE  CP/TACP 

Processing  a  lower  echelon/ 
request  approval  by  the  Army. 

(R-23)-(R-20) 

BDE  CP/TACP 

Processing  a  lower  echelon 
request  with  a  cancellation 
by  the  Army. 

(R-23)-(R-21) 

BDE  CP/TACP 

Processing  an  abort  with  a 
cancellation  decision  by  the 
Army. 

(R-14)-(R-21) 

BDE  CP/TACP 

Processing  an  abort  with  a 
decision  by  the  Army  to 
continue  the  mission  with  fixed 
wing  resources. 

(R-14)-(R-10) 

DIV  TOC/TACP 

Processing  an  initial  request. 

(R-25)-(R-l6) 

DIV  TOC/TACP 

Processing  a  lower  echelon 
request  approval  by  the  Army. 

(R-19)-(ft-16) 

DIV  TOC/TACP 

Processing  a  lower  echelon 
request  with  a  cancellation 
by  the  Army. 

(R-19)-(R-17) 

DIV  TOC/TACP 

Processing  an  abort  with  a 
cancellation  decision  by  the 
Army. 

(R-11)-(R-17) 

DIV  TOC/TACP 

Processing  an  abort  with  a 
decision  by  the  Army  to  con¬ 
tinue  the  mission  with  fixed 
wing  resources. 

(R-05)-(R-03) 

CORPS  TOC/DASC 

Processing  a  BN  request  for 
fixed  wing  support  using 

DASC  ground  alert  resources . 

(R-04)-(R-03) 

CORPS  TOC/DASC 

Processing  a  BN  request  for 
fixed  wing  support  using 

DASC  air  alert/divert. 

(R-29)-(R-03) 

CORPS  TOC/DASC 

Processing  a  BN  request  for 
fixed  wing  support  requesting 
TACC  resources. 

{R-05)-(R-15) 

CORPS  TOC/DASC 

Processing  a  BDE  request  for 
fixed  wing  support  using  DASC 
ground  alert  resources. 

(R-04)-(R-15) 

CORPS  TOC/DASC 

Processing  a  BDE  request  for 
fixed  wing  support  using 

DASC  air  alert/divert  resources 

TABLE  E-3  (Concluded)  /. 

EVENT  NUMBERS  NODE  DESCRIPTION 


(R-29)-(R-15) 

CORPS  TOC/DASC 

Processing  a  BDE  request  for 
fixed  wing  support  using  TACC 
resources. 

{R-05)-(R-12) 

CORPS  TOC/DASC 

Processing  a  DIV  request  for 
fixed  wing  support  using  DASC 
ground  alert  resources. 

(R-04)-(R-12) 

CORPS  TOC/DASC 

Processing  a  DIV  request  for 
fixed  wing  support  using 

DASC  air  alert/divert  resources 

(R-29)-(R-12) 

CORPS  TOC/DASC 

Processing  a  DIV  request  for 
fixed  wing  support  using  TACC 
resources . 

(R-05)-(R-33) 

CORPS  TOC/DASC 

Processing  a  CORPS  request  for 
fixed  wing  support  using  DASC 
ground  alert  resources. 

(R-04)-(R-33) 

CORPS  TOC/DASC 

Processing  a  CORPS  request  for 
fixed  wing  support  using  DASC 
air  alert/divert i 

R-29)-(R-33) 

CORPS  TOC/DASC 

Processing  a  CORPS  request 
for  fixed  wing  support  using 
TACC  resources. 

(R-34)-(R-12) 

CORPS  TOC/DASC 

Processing  a  DIV  request  with 
a  cancellation  by  CORPS.-  ' ' 

(R-34)-(R-15) 

CORPS  TOC/DASC 

Processing  a  BDE  request  with 
a  cancellation  by  CORPS. 

{R-34)-(R-03) 

CORPS  TOC/DASC 

Processing  a  BN  request  with  a 
cancellation  by  CORPS. 

(R-34)-(R-30) 

CORPS  TOC/DASC 

Processing  an  abort  with  a 
cancellation  decision  by  CORPS. 

(R-05)-(R-30) 

CORPS  TOC/DASC 

Processing  an  abort  with  a 
decision  to  use  DASC  ground 
alert  resources. 

(R'-04)-(R-30) 

CORPS  TOC/DASC 

Processing  an  abort  with  a 
decision  to  use  DASC  air  alert/ 
divert  resources. 

(R-29)-(R-30) 

CORPS  TOC/DASC 

Processing  an  abort  with  a 
decision  to  use  TACC  resources. 

E-11 


TABLE  E-4 


ELAPSED  COMMUNICATION  TIMES 


AKMY/AIR  FORCE  COMMAND  AND  CONTROL  NETWORK 


FOR  IMMEDIATE  CLOSE 

AIR  SUPPORT 

EVENT  1«UM&ERS 

NODE  TO  NODE 

DESCRIPTION 

(R-03)*(R-02) 

BN  CP/TACP  to 
CORPS  TOC/DASC 

Initial  request. 

(R-03)‘-(R-14) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

Initial  request. 

(R-15)-(R-14) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

Override  BN  request  with  BDE 
resources  or  reschedule  an 
aborted  mission. 

(R-32)i(R-23) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

Notification  of  cancellation 
to  DASC. 

(R*24)-(R-23) 

BDE  CP/TACP  to 

BN  CP/TACP 

Notification  of  cancellation 
to  BN. 

(E-02)-(R-14) 

BDE  CP/TACP  to 
FLT  LDR 

Use  air  alert/divert  resources 

(R“12)-(R-11) 

DIV  TOC/TACP  to 
CORPS  TOC/DASC 

Initial  request. 

(R*-12)-(R-ll) 

DIV  TOC/TACP  to 
CORPS  TOC/DASC 

Override  lower  echelon  request 
with  DIV  resources  or  re¬ 
schedule  an  aborted  mission. 

{R-31)-(R-19) 

DIV  TOC/TACP  to 
CORPS  TOC/DASC 

Notification  of  cancellation 
to  DASC. 

(R*22)-(R-19) 

DIV  TOC/TACP  to 
BDE  CP/TACP 

Notification  of  cancellation 
to  BDE  TACP. 

(R-24)-(R-19) 

DIV  TOC/TACP  to 
BN  CP/TACP 

Notification  of  cancellation 
to  BN. 

(E~02)«(R-11) 

DIV  TOC/TACP  to 
FLT  LDR 

Use  air  alert/divert  resources 

(R-OO-fR-OS) 

CORPS  TOC/DASC 
to  TUOC 

Use  ground  alert  resources. 

(R-08)->(R-04) 

CORPS  TOC/DASC 
to  CRC/CRP 

Use  air  alert/divert  resources 

^R-27J-(R-29) 

CORPS  TOC/DASC 
to  TACC 

Use  TACC  resources. 

(E-02J-‘(R-05) 

CORPS  TOC/DASC 
to  FLT  LDR 

Use  air  alert  resources. 

(R-24)-(R-34) 

CORPS  TOC/DASC 
to  BN  CP/TACP 

Cancellation  of  a  BN  request. 

(R-22)-(R-34J 

CORPS  TOC/DASC 
to  BDE  CP/TACP 

'  Cancellation  of  a  BDE  request. 

(R-l8)-(R-34) 

CORPS  TOC/DASC 
to  DIV  TOC/TACP 

Cancellation  of  a  DIV  request. 

E-X2 


(E-01)-(R-07)  TOOC  to  FLT  LOR  Taalcing  of  ground  alert. 

(E-02)-(R-09)  CRC/CRP  to  FLT  Tasking  of  air  al'ert/divert . 

LOR 

(R-06)- (R-28)  TACC  to  TUOC  Use  ground  alert  resources. 

(R-08) - (R-28)  TACC  to  CRC/  Use  air  alert/divert  resources. 

CRP 

(E-l8)-(R-30)  FLT  LOR  to  CORPS  Abort. 

TOC/OASC,  CRC, 

CRP,  ASRT,  or 
FAC 
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TABLE  E-5 


LINK  TIMES 

ABMyyAlR  FORCE  COMMAND  AMD  COMTEOL  NETWORK 


POR  URttPIATE  CLOSE  AIR  SUPPORT 


event  NukBERS 

NODE  TO  NODE 

DESCRIPTION 

(R-03)*(R-01) 

BN  CP/TACP  to 
CORPS  TOC/OASC 

Original  request  for  iimediate 

CAS  from  BN. 

(R-32)-(R-01) 

BN  CP/TACP  to 
CORPS  TOC/DASC 

With  BDE  override  for  use  of 

Army  resources. 

(R-31)-(R-01) 

BN  CP/TACP  to 
CORPS  TOC/DASC 

With  DIV  override  for  use  of 

Army  resources. 

(R-15)-<R-13) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

Original  request  for  immediate 

CAS  from  BDE. 

(R-31)-(R-13) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

With  DIV  override  for  use  of 

Army  resources. 

(R-31)-(E-18) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

Abort  transmitted  to  BDE 
decision  to  use  Army  resources. 

{R-15)-(E-18) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

Abort  transmitted  to  BDE  decision 
to  continue  with  fixed-wing- 
allocated  resources. 

{E-02)-(E-18) 

BDE  CP/TACP  to 
CORPS  TOC/DASC 

Abort  transmitted  to  BDE  decision 
to  continue  with  fixed-wing- 
air  alert/divert. 

(R-12)-(R-10) 

DIV  TOC/TACP  to 
CORPS  TOC/DASC 

Original  request  for  inmediate 

CAS  from  DIV. 

(R-31)‘-(E-18) 

DIV  TOC/TACP  to 
CORPS  TOC/DASC 

Abort  tremsmitted  to  DIV 
decision  to  use  Army  resources. 

(R-12)-(E-18) 

DIV  TOC/TACP  to 
CORPS  TOC/DASC 

Abort  transmitted  to  DIV 
decision  to  continue  fixed-wing- 
allocated  resources. 

(E-02)-(E-18) 

DIV  TOC/TACP  to 
CORPS  TOC/DASC 

Abort  transmitted  to  DIV  decision 
to  continue  fixed-wing- air  alert/ 
divert  resources. 

(R-27)>(R>12) 

CORPS  TOC/DASC 
to  TACC 

Request  TACC  resources  for  DIV 
immediate  CAS  request. 

(R-27)>(R-1S) 

CORPS  TOC/DASC 
to  TACC 

Request  TACC  resources  for  BOB 
immediate  CAS  request. 

(R-27)-(R-03) 

CORPS  TOC/DASC 
to  TACC 

Request  TACC  resources  for 

BN  inmediate  CAS  request. 

(R-27)>(R-33) 

CORPS  TOC/DASC 
to  TACC 

Request  TACC  resources  for 

CORPS  immediate  CAS  request. 

(»-06)-(R-12) 

CORPS  TOC/OASC 
to  TUOC 

Task  ground  alert  on  DIV 
immediate  CAS  request. 

(R-06)-(R>lS) 

CORPS  TOC/OASC 
to  TUOC 

Task  ground  alert  on  BDE 
immediate  CAS  request. 

(R-06)-(R-03) 

CORPS  TOC/DASC 
to  TUOC 

Task  ground  alert  on  BN 
inmediate  CAS  request. 

E-14 


TABLE  E-S  (Concluded) 


NODE  TO  NODE 

DESCRIPTION  ■ 

(R-06)-(H-33) 

CORPS  TOC/DASC 
to  TOOC 

Task  ground  alert  pn  CORPS 
iamtediate  CAS^  request'. 

(R-08)-(R-12) 

CORPS  TOC/DASC 
to  CRC/CRP 

Task  air  alert/^ivert  for  DIV 
ionediate  dAS  request. 

{R-08)-(R-15) 

CORPS  TOC/DASC 
to  CRC/CRP 

Task  air  alert/divert  for  BDE 
innedlate  CAS  request. 

(R-08)-(R-03) 

CORPS  TOC/DASC 
to  CRC/CRP 

Task  air  alert/divert  for  BN 
iimediate  CAS  request. 

(R-08)-(R-33) 

CORPS  TOC/DASC 
to  CRC/CRP 

Task  air  alert/divert  for 

CORPS  initial' -CAS-  request. 

(E-02)-(R-12) 

CORPS  TOC/DASC 
to  FLT  LDR 

Task  air  alert  divert  from 

DASC  for  'DIV  imhediate  CAS  request 

(E-02)-(R-15) 

CORPS  TOC/DASC 
to  FLT  LDR 

Task  air  alert  direct  from  DASC 
for  BDE  imfiediate  CAS^  request. 

(E-02)-(R-03) 

CORPS  TOC/DASC 
to  FLT  LDR 

Task  air  alert  direct  from  DASC 
for  BN  inhediate  CAS  request. 

(E-02)-.(R‘-331 

CORPS  TOC/DASC 
to  FLT  LDR 

Task  air  alert  direct  from  DASC 
for  CORPS'  immediate ' CAS  request. 

(R-06)-(R-27) 

TACC  to  TOOC 

Task  ground  alert. 

(R-08)-(R-27) 

TACC  to  CRC/CRP 

Task  air  alert/divert. 

(E-01)-(R-06) 

TOOC  to  FLT  LDR 

Task  ground  alert. 

(E-02)-  (R-08) 

CRC/CRP  to  . 

FLT  LDR 

Task  air  alert/divert. 

link  timn.  Tb*  links  from  the  DkSC  show  the  link  time  for  a  request  from 
division,  brigade,  babtalion  and  an  abort  reported  to  the  OkSC,  The  overall 
Request  Phase  timi  is  the  sum  of  the  node-to-node  link  times  in  the  path  taken, 
i.e.,  the  overall  Request  Phase  time  for  an  initial  request  at  battalion  ful¬ 
filled  with  a  DkSC  allocated  ground  alert  can  be  computed  using  the  following 
equation:  Request  PhaSe  Time  «  ( (R-03)-(R-01))-f(  (R-06)-(R-03)  )■(■(  (E-02)-(R-06) )  . 
A  family  of  Request  Phase  time  equations  can  be  generated  from  the  various 
node-to-hode  link’  tiSMS  in  Figure  E-3. 

(5)  An  elapsed  time  line,  for  purposes  of  analysis,  of  the  Request 
Phase  of  a  selected  OotMon  CAS  sdssion  (battalion  request  fulfilled  by  allo¬ 
cated  DASC,  ground  alert  or  air  alert  resources)  is  depicted  in  Figure  E-4.  The 
time  scale  defines  six  basic  increments  of  time  starting  at  the  initial  request 
and  ending  at  ihe  tasking  of  the  delivery  agent.  In  addition,  foUr  other 
aggregated  elapsed  tlnhs  required  for  analysis  are  identified.  It  is  recognized 
that  several  other  requesting  paths  in  the  nettrork  exist.  A  methodology  for 
ccMBputing  the  appropriate  times  was  presented  in  paragraph  2e(4)  :Ut>ove.  Similar 
time  lines  may  be  conhtructed  for  each  unique  path. 

f .  Raldtionship  Setween  Events  and  Data  Form  Questions 


(1)  So  that  the  reader  may  correlate  directly  the  time  durations 
presented  above  with  ddta  form  questions,  each  form/questionnaire  has  been 
numbered  1  through  11  (Annex  C) .  The  question  numbers  on  the  forms  have  been 
numbered  sequentially.  Table  E-6  below  shows  where  the  time  associated  with 
each  critical  event  can  be  found.  An  entry  in  Table  E-6  of  1-11  indicates 
form  one  guestlon  11 . 

(2)  The  defined  sequence  of  events  and  time  durations  are  selected  for 
observation  while  "conditions*  are  changed  within  or  among  exercises  in  this 
validation.  Each  condition  is  related  to  an  objective  and  may  be  caused  to 
change  due  to  influence  on  the  exercise  scenario  or  because  of  unscheduled 
tactical  or  environmental  influences.  Further,  the  mission  variables  listed  in 
this  chapter  will  cause  variation  in  the  defined  times. 


Mart/ 

Divert 


Request:  Phase  Time 


Table  e-6 

ARMY/AIR  FORCE  COMMAND  AND  CONTROL  NETWORK  FOR  CLOSE  AIR  SUPPORT 
CRITICAL  EVENT  NO.’s  VS.  FORM/QDESTION  NO. (S) 

REQUEST  PHASE 


Critical 
Event  No. 

Foot. 

Question-  N&.'(s) 

Critical 
Event  No. 

Form 

Question  No. (s)  * 

R-1 

1-7 

R-1 8 

2-16,  3-24 

R-2 

1-8 

R-19 

2-7,  2-15,  3-19,  3-22 

R-3 

1-10/4-6 

R-20 

2-5 

R-4 

4-8 

R-21 

3-8 

R-5 

4-8 

R-2  2 

2-16,  3-24 

R-6 

4-10,  5-8/  7-11 

R-23 

2-7,  2-15,  3-19,  3-22 

R-7 

5-9 

R-2  4 

2-16,  3-24 

R-8 

4-10,  6-8,  7-11 

R-25 

2-6 

R-9 

6-10 

R-26 

2-6 

R-10 

1-7 

R-27 

4-15,  7-7  . 

R-11 

^-8,  2-7,  2-9, 

R-2  8 

7-9 

3-11,  3-15 

R-2  9 

4-13 

R-12 

1-10,  2-8,  3-17, 

R-30 

3-8,  4-18 

4-6 

R-31 

2-8,  3-21,  4-20  ■ 

R-1 3 

1-7 

R-3  2 

2-8,  3-21,  4-20 

R-14 

1-8,  2-7,  2-9, 

R-33 

1-7 

3-11,  3-15 

R-34 

3-22 

R-1 5 

1-10,  2-8,  3-17, 

4-6 

• 

R-16 

2-5 

R-17 

3-8 

E-19 


3.  THE  Mm  OromMiD  MB)  CWNTROX.  NglWOlK  FOR  ATTACK  MOJCOyTEK  CLOSE  AIR  SOP08T. 

a.  Ggnaral.  ClOM  air  auppotrt  oonatitutas  only  on#  alaaMnt  ot  tha  aaana 
availabla  to  aaaist  tha  ground  forca  coMiandar  in  acooav>lishing  hla  ■iaaion. 

Basad  on  tha  mltslon  and  forcaa  avallablat  tha  coanandar  will  task  organisa  his 
units  into  brlgada,  battaliont  or  ooapany  sisa  fOroas  to  ineluds  supporting  firs 
alenents.  Attack  haliooptars,  whathar  organic  or  Operating  in  support  of  a 
ground  tactical  foroa«  ara  traatad  as  any  othar  fire  and  maneuver  alaawnt  of  tha 
combined  arms  team,  the  control  of  attack  helicopters  is  sln^lifiad  within  the 
combat  task  force  organisation  and  is  accomplished  through  tha  standard  Amy 
rrmimmn^  and  Control  Systaa  nt  a  low  level  of  oommand.  This  network  is  designed 
to  provide  responsiveness,  continuity,  and  freedom  of  action  to  frontline  com¬ 
manders  through  tha  tailoring  of  elements  to  include  attack  helicopters,  thus 
assuring  maximum  decentralised  execution  of  combat  tasks.  Figure  E-5  portrays  this 
network  auid  depicts  the  key  inter-relationships  for  oommand  and  control  of 
Attack  Helicopters  (AH) . 

b.  Attack  Bali copter  Employment. 

(1)  Army  concept  of  mploysmnt  for  Attack  Helicopter  and  Air  Cavalry 
units  is  based  upon  decentralised  oontrol  to  the  lowest  levels  practicable 
consistent  with  assigned  missions,  available  forces  and  enemy  capabilities. 

Ultimate  control  is  normally  at  maneuver  battalion  level  and  lower.  Proee- 
durally,  AH  uriits  are  placed  under  operational  oontrol  of  the  maneuver  commander. 
Command  is  retained  by  the  major  tactical  unit  o%ming  AH  assets.  Changes  in 
task  organization  are  accomplished  through  adjustments  in  command  relationship 
facilitated  by  fragmentary  orders  based  upon  <nianges  in  the  oommander's  concept 
of  the  operation.  The  change  in  task  organization  may  be  prompted  by  a  request 
from  a  subordinate,  adjacent  or  higher  level  organization  or  baaed  solely  on  a 
revised  commander's  concept. 

(2)  Aerial  Field  Artillery  (AFA)  is  employed  to  augment  and  extend  the 
capability  of  field  artillery  to  provide  immediate  responsive  fire  support  to 
the  maneuver  ooBimander.  AFA  units  differ  from  Attack  Helicopter  and  Air 
Cavalry  units  primarily  in  armament  and  in  tactical  employment.  AFA  units 

are  viewed  as  fire  support  units  and  as  such  are  rarely  tasked  organised  with 
maneuver  forces.  Normally  they  are  assigned  tactical  artillery  missions t 
Reinforcing  (R) ,  General  Support  (GS) ,  etc.,  and  respond  to  requests  for  fire 
support  passed  over  standard  field  artillery  fire  request  channels. 

c.  General  Guidance.  The  general  guidance  in  the  Detailed  Test  Plan  (DTP) 
has  been  eiepuded  as  follows: 

(1)  tn  assessing  the  performemce  of  the  Army  command  and  control  network 
for  attack  helicopters,  the  start  time  in  the  Request  Phase  is  defined  as  the 
time  a  request  for  CAS  is  acknowledged  or  originated  at  a  oompany/troop  CF. 

While  some  requests  for  immediate  direct  aerial  fires  (CAS)  do  originate  at 
battalion  level,  they  routinely  originate  at  lower  levels  and  are  more  frequently 
controlled  at  those  lower  levels. 

(2)  Specific  reference  to  attack  helicopter  units  designated  Attack 
Helicopter,  Air  Cavalry  and  Aerial  Field  Artillery  is  mkde  for  Clarification. 
Recognition  is  made  of  the  use  of  standard  field  artillery  fire  support  request 
channels  for  Aerial  Field  Artillery  (AFA)  direct  aerial  fires.  All  previously 
publislied  guidance  has  been  general  in  reference  to  the  Army  Ooimsand  and  Control 
Network  for  AH  CAS  citing  only  major  command  echelons,  as  elements  in  that 
network  (Figure  E-6) .  Specific  designation  of  operational  elements  within  the 
Command  and  Control  Network  for  Army  Attack  Helicopter  CAS  was  essential  prior 
to  attempting  to  collect  data  under  field  exercise  conditions.  The  Detailed 
Analysis  Plan  specifies  and  refines  general  guidance  contained  in  the  OTP 
concerning  data  necessary  to  reconstruct  an  attack  helicopter  immediate  CAS 
mission.  All  standard  mission  request  routings  and  execution  paths  ate  included. 

d.  Command  and  Control  Network  for  Close  Air  Support. 

(1)  Close  Sir  support  is  categorized  as  preplanned  and  imswdiate. 
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Attack  helicopter  CAS  is  not  normally  preplanned  on  a  fire  mission/sortie  basis. 
Preplanning  is  accomplished  through  stemdard  mission  euialysis  euid  task  organi¬ 
zation  of  forces  to  support  the  mweuver  oommander's  concept  of  operation. 

When  attack  helicopters  are  included  in  the  task  orgemization,  placed  under 
operational  control  or  in  support  of  the  ground  force,  their  fires  are  inte¬ 
grated  with  the  plan  of  numeuver  and  all  other  planned  fires.  This  is  routinely 
accomplished  through  direct  liaison  from  the  attack  helicopter  unit  to  the 
supported  force  commander  as  early  as  possible  dtiring  planning  for  the  operation 

(2)  Immediate  requests  or  requirements  are  h2uidled  by  the  roost  direct 
control  procedures  and  communications  means  available.  If  attack  helicopter 
assets  are  not  under  the  direct  control  of  the  force  commander,  but  are  avail¬ 
able  at  a  higher  echelon  of  command,  or  through  a  supporting  echelon,  the  most 
expeditious  procedures  euid  communications  are  used  for  processing  requests  and 
controlling  missions.  The  handling  of  these  inmediate  requirements  for  attack 
helicopter  direct  aerial  fires  (CAS) ,  is  the  subject  addressed  in  this  section. 

(3)  Throughout  the  CAS  Validation  Progreun,  emphasis  will  be  placed  on 
gathering  that  data  directly  comparable  to  the  paths  through  the  Attack  Heli¬ 
copter  Command  and  Control  Network  identified  in  the  JSTF  CAS  Study,  Phase  II. 
Data  will  be  collected  on  all  attack  helicopter  missions  including  aerial  field 
artillery  requested  at  compeiny  level  which  are  coordinated/ integrated  at 
battalion  level  or  higher.  Figure  E-7  depicts  the  attack  helicopter  request  net 

(4)  While  the  CORPS  TOC  2md  Co^s  Artillery  are  included  in  the  command 
and  control  network,  their  involvement  in  providing  immediate  attack  helicopter 
CAS  is  infrequent.  Should  the  tactical  situation  dictate,  corps  could  withdraw 
assets  from  one  division  cind  place  them  under  the  control  of  another,  or  commit 
AH  assets  retained  under  corps  control.  This  relocation  of  attack  helicopter 
assets  is  normally  accomplished  on  a  preplanned  basis,  i.e.,  through  task 
organization. 

(5)  There  are  many  paths  through  the  network  shown  in  Figure  E-5.  Six 
paths  were  chosen  for  highlighting  in  the  CAS  Validation  Program.  These  are 
identified  in  Figure  E-5  with  bold  oonnecting  links.  A  tabular  description  of 
these  paths  is  contained  in  Table  E-7.  These  are  the  first  six  of  seven  paths 
identified  in  JSTF  CAS  Study,  Phase  II,  Chapter  3,  Part  VI,  and  will  be 
emphasized  during  exercise  scenario  development  and  field  data  collection.  Path 
number  seven  (7)  (Figure  E-5)  will,  in  all  probcdjility ,  not  be  exercised  during 
training  exercises.  The  data  collection  system  and  analysis  methodology  are  not 
restricted  to  these  six  paths.  All  others,  where  sufficient  data  exists,  will 
be  analyzed. 

e.  The  Army  Attack  Helicopter  Sequence  of  Critical  Events  (Request  Phase) . 

(1)  The  Request  Phase  includes  all  of  the  actions  directly  related  to 
CAS  request  processing  including  request  evaluation,  fire  support,  air  defense 
and  airspace  coordination,  decision-making,  mission  assignment  and  communica¬ 
tions  through  all  command  and  control  elements  involved.  The  Request  Phase 
starts  upon  acknowledgement  or  origination  of  a  request  for  attack  helicopter 
direct  aerial  fires  (CAS)  at  the  Company/Troop  CP  (R-01) .  The  Request  Phase 
ends  upon  acknowledgement  of  the  order  to  execute  the  mission  by  the  Flight 
Leader  (El  to  E2) . 


(2)  The  simplified  illustration  of  Army  attack  helicopter  request 
channels  depicted  in  the  JSTF  CAS  Study  Phase  II  and  in  Figure  E-6  were  used  as 
basis  for  construction  of  a  CAS  Request  Phase  Sequence  of  Events  diagriun 
(Figure  E-7) .  This  diagram  is  composed  of  basically  two  types  of  events.  These 
are:  The  times  that  each  action  element  in  the  network  acknowledges  receipt 
of  a  CAS  request/order,  e.g  (BN  CP  R-07) ;  and  the  time  of  first  attempt  to 
transmit  instructions  responsing  to  the  acknowledged  message  to  the  next  element 
in  the  conmand  cind  control  network,  e.g.  (BN  CP  R-08).  These  are  the  times 
which  will  be  collected  for  analysis  of  immediate  CAS  mission  response  times  as 
described  in  this  section. 


FIGURE  E-7.  arm*/  ATTAC?'  HnT.Icr.R  .’K  '  ..V‘jUE:iCE  OF  EVENTS  (REQUEST  PHASE) 


(3)  Approved  requests  result  in  the  use  of  ground  alert  (E-1)  or  air¬ 
borne  divert  aircraft  (E-2) .  If  assets  are  not  available  under  the  direct  control 
of  the  command  element  receiving  the  request,  required  support  can  be  provided 

by  the  withdrawal  of  attack  helicopters  from  one  subordinate  unit  to  support 
another  through  change  in  OPCON  status,  e.g. ,  (K-8/R-1);  or  through  forwarding 
a  request  for  attack  helicopter  CAS  to  a  supporting  element  or  higher  command 
echelon.  The  requestor  is  normally  notified  concerning  the  method  selected 
for  meeting  the  request  and  contact  instructions  for  control  of  the  means 
provided.  The  initiator  may  cancel  a  CAS  request.  Any  higher  conmeuid  echelon 
may  disapprove  a  request,  e.g.,  (R-07) .  Communication  of  these  actions  is 
accomplished  through  the  use  of  the  normal  command/control/fire  support  net¬ 
works. 

(4)  There  are  many  possible  alternate  routes  of  congnunication.  All 
possible  alternatives  have  not  been  included  in  the  diagram,  but  provisions  are 
made  for  collecting  this  information  in  the  data  form  questions.  Principal 
among  these  are  all  nets  other  than  the  primeiry  coimnwd/operations/fire  request 
nets  which  also  link  the  elements  concerned.  Additionally,  cancellations, 
disapprovals  and/or  delays  may  occur  between  or  within  organizational  elements. 
The  data  form  questions  have  been  designed  to  record  these  actions  and  the 
reasons  therefor.  As  previously  indicated  in  Chapter  III,  certain  factors  may 
be  controlled  through  exercise  scenario  influence  as  departures  from  a  selected 
Base  Case  so  that  adequate  data  will  be  available  to  assess  the  effects  on 
response  times  consistent  with  the  CAS  validation  objectives.  Uncontrolled 
factors  (mission  vari2U}les)  will  be  recorded  so  that  their  effect  on  the  perform- 
cuice  of  command  amd  control  networks  may  be  assessed  within  sample  size  con¬ 
straints.  Typical  of  such  factors  are:  Mission  of  supported  unit;  the  tactical 
ground  battle  situation,  i.e.,  attack,  defense,  retrograde;  attack  helicopter 
unit  tactical  mission  or  OPCON  status;  state  of  aircraft  readiness,  including 
degree  of  aircraft  ground  alert;  operational  status  of  command  2md  control 
system  equipments;  type  terrain,  i.e.,  open  or  cluttered;  and  coimtand  and  control 
element  workload.  The  data  form  questions  are  designed  to  collect  this  type 
information  at  the  applicable  elements  of  the  oommand  and  control  network  for 
attack  helicopter  CAS.  Annex  B,  Appendix  II,  contains  these  data  form  questions. 

e.  Event  Definitions.  The  events  depicted  in  Figure  E-7  have  been 
designated  R-01  to  R-30,  E-01,  E-02.  Their  definitions  are  contained  in 
Table  E-8. 

f.  Elapsed  Times  Between  Specified  Events.  Elapsed  times  have  been  defined 
for  processing  times  within  a  command  cuid  control  node  and  communication  from 
node-to-node .  The  link  times  are  a  summation  of  the  processing  time  at  one  node 
with  the  communication  time  to  the  next  node.  The  Request  Phase  elapsed  time 

is  a  summation  of  the  link  elapsed  times  for  a  particular  mission.  This  macro 
breakdown  was  selected  to  provide  flexibility  for  emalysis. 

(1)  The  principal  elapsed  processing  times  for  each  node  eu:e  contained 
in  Table  E-9. 

(2)  The  principal  elapsed  node-to-node  communication  times  eure  contained 
in  Table  E-10. 

(3)  The  principal  elapsed  link  times  are  contained  in  Table  E-11. 

(4)  The  relationships  between  events  illustrated  in  Figure  E-7  and  the 
data  form  questions  (Annex  C,  Appendix  II)  are  contained  in  Table  E-12. 
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TABLE  e-7 

PRIMARY  NETWORK  PATHS  FOR  ANALYSIS 
ARMY  COMMAND  AND  CONTROL  NETWORK 
ATTACK  HELICOPTER  CLOSE  AIR  SUPPORT 


PATH 

NUMBER  PATH  SEQUENCE 
1  A1-C3-D3-E1 


2  A1-C5-D3-E1 


3  A1-A2-C3-D3-E1 


4  A1-A2-B4-C5-D3-EI 


A1-A2-A3-C3-D3-E1 


A1-A2-A3-B5-B6- 

C5-D3-EI 


7  A1-A2-A3-A4-B7-C4 

D3-E1 


PATH  DESCRIPTION 

BN  CP  meets  requirement  with 
AH  under  BN  control  -  ground 
alert. 

BN  CP  meets  requirement  by 
diverting  AH  under  control 
of  adjacent  company. 

BN  CP  requests  AH  from  BDE. 

BDE  meets  requirement  with 
ground  alert.  . 

BN  CP  requests  AH  from  BDE. 

BDE  meets  requirement  by 
tasking  adjacent  BN  to  provide 
AH.  BN  meets  requirement  by 
diverting  AH  under  control  of 
adjacent  company  or  ground  alert. 

BN  CP  requests  AH  from  BDE. 

BDE  passes  request  to  Division. 
Division  meets  requirement  with 
AH  under  Division  control  - 
ground  alert. 

BN  CP  requests  AH  from  BDE. 

BDE  passes  request  to  Division. 
Division  meets  requirement  by 
tasking  adjacent  BDE  to  provide 
AH.  BDE  tasks  adjacent  BN; 

BN  diverts  AH  under  control  of 
adjacent  company  or  ground  alert. 

BN  CP  requests  AH  from  BDE, 

BDE  passes  request  to  Division, 
Division  passes  request  to 
Corps.  Corps  tasks  adjacent 
Division.  Division  meets 
requirement  with  AH  under  Division 
control  -  ground  alert. 


TABU  E-8 


EVENT  DEFINXTXONS 
ARMT  COMHIWD  AND  CCmTROL  NETWORK 
ATTACK  HELICOPTER  CU>SE  ATR  SUPPORT 
EVENT  DEFINITXON 

R-01  Time  that  a  company/troop  CP  acknowledged  or  originated 

a  regueat/requirement  for  CAS. 


R-02  Time  of  first  attempt  by  company/troop  CP  to  transmit 
requeat/order  for  CAS. 


R-03-C  time  that  a  company /troop  attack  helicopter  control 

element  acknowledged  receipt  of  a  request/requirement 
for  Attack  Helicopter  CAS. 

R-03-F  Time  that  a  field  artillery  PDC  acknowledged  receipt 
of  a  request  for  AH  CAS. 

R>04>C  Time  of  first  attempt  by  Attack  Helicopter  launch  site 
to  transmit  order  to  flight  leader. 

R-04-F  Time  of  first  attempt  by  field  artillery  FDC  to  transmit 
order  to  AFA  launch  site. 

R-05-F  Time  that  the  AFA  launch  site  acknowledged  receipt 
of  an  order  for  AH  CAS. 

R-06-F  Time  of  first  attempt  by  AFA  launch  site  to  transmit 
order  to  flight  leader. 

R-07  Time  that  the  BN  CP  TCknowledged  receipt  of  a  request 
for  CAS. 

R-08  Time  of  first  attempt  by  BN  CP  to  transmit  request/ 
order  for  CAS. 

R-09-C  Time  Attack  Helicopter  launch  site  acknowledged  receipt 
of  order. 

R-09-F  Time  that  a  field  artillery  FDC  acknowledged  receipt 
of  a  request  for  AH  CAS. 

R-IO-C  Time  of  first  attempt  by  Attack  Helicopter  launch  site 
to  transmit  order  to  flight  leader. 

R-IO-F  Time  of  first  attempt  by  field  artillery  PDC  to  transmit 
order  to  AFA  launch  site. 

R-ll-F  Time  that  the  AFA  launch  site  acknowledged  receipt 
of  an  order  for  AH  CAS. 

R-ll^F  Time  of  first  attempt  by  AFA  launch  site  to  transmit 
order  to  flight  leader. 

R-13  Time  that  the  BDE  CP  acknowledged  receipt  of  a  request 
for  CAS. 

R-14  Time  of  first  attempt  by  BDE  CP  to  transmit  request/ 
order  for  CAS. 

R-15-C  Time  Attack  Helicopter  launch  site  acknowledged  receipt 
of  order. 
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Tabl*  r-B  (Concludsd) 


K'lS-r  TIm  that  •  fl«ld  artlllmry  FDC  aeknowlAdgcd  r«e«ipt 
of  a  raquaat  for  AH  CAS. 

R*-16-C  TiiM  of  first  attaaipt  by  Attack  Ralicoptar  launch  slta 
to  trananlt  ordar  to  flight  laadar. 

R-IB-F  TiiM  of  firat  attaapt  by  a  fiald  artillary  FDC  to 
tranamit  ordar  to  AFA  launch  sita. 

H-17-F  Tina  that  tha  AFA  launch  sita  acknowladgad  raeaipt 
of  an  order  for  AM  CAS. 

R-IB-F  Tina  of  first  attanpt  by  AFA  launch  sita  to  transmit 
ordar  to  flight  leader. 

R-19  Tine  that  the  DTOC  acknowledged  receipt  of  a  request 
for  CAS. 

R-20  Time  of  first  attempt  by  DTOC  to  transmit  request 
order  for  CAS. 

R-21-C  Time  Attack  Helicopter  launch  site  acknowledged  receipt 
of  order. 

R-21-F  Time  that  a  field  artillery  FDC  acknowledged  receipt 
of  a  request  for  AH  CAS. 

R-22-C  Time  of  first  attempt  by  Attack  Helicopter  launch 
site  to  transmit  order  to  flight  leader. 

R-22-F  Time  of  first  attempt  by  a  field  artillery  FDC  to 
transmit  request/order  to  AFA  launch  sita. 

R-23-F  Time  that  the  AFA  launch  site  acknowledged  receipt 
of  a  reguest/order  for  AH  CAS. 

R-fi-'F  Time  of  first  attempt  by  AFA  launch  site  to  transmit 
order  to  flight  leader. 

R-25  Time  that  the  CTOC  acknowledged  receipt  of  a  request 
for  CAS. 

R-26  Time  of  first  attempt  by  CTOC  to  transmit  request/ 
order  for  CAS. 

R-27-C  Time  Attack  Helicopter  launch  site  acknowledged 
receipt  of  order. 

R-27-F  Tisie  that  a  field  artillery  FDC  acknowledged  receipt 
of  a  request  for  AH  CAS. 

R-28-C  Time  of  first  attempt  by  Attack  Helicopter  launch  site 
to  transmit  order  to  flight  leader. 

R-28-F  Time  of  first  attempt  by  field  artillery  FDC  to 
transmit  order  to  AFA  launch  site. 

R-29-F  Time  that  the  AFA  launch  site  acknowledged  receipt 
of  an  order  for  AH  CAS. 

R-30>F  Time  of  first  attempt  by  AFA  launch  site  to  transmit 
order  to  flight  leader. 

E-1  The  time  at  which  the  flight  leader  on  ground  alert 

or  deck  alert  acknowledges  receipt  of  a  launch  order. 

B>2  The  time  at  which  the  flight  leader  on  air  alert 

acknowledges  receipt  of  an  order  to  execute  a  CAS 
mission. 


TABLE  B-9 

ELAPSED  PROCESSING  TINES* 

ARMY  COWaro  AND  CONTHaL  NETWORK 


ATTACK  BELICOPTER  CLOSE  AIR  SPPPORT 


EVENT  NUMBERS 

NODE 

DESCRIPTION 

(R-02)-(R-01) 

CO/TRP  CP-ElMsent 

Processing  an  Initial 
request/order . 

(R-04-C-{R-03-C) 

CO/TRP  AH  Launch 
Site 

Processing  an  Initial 
order . 

(R-04-F)-(R-03-P) 

Field  Artillery 

FDC 

Processing  an  initial 
request. 

(R-06-P)-(R-05-P) 

AFA  Launch  Site 

Processing  an  initial 
order . 

(R-08)-(R-07) 

BN/SQDN  CP 

Processing  an  initial 
request/order . 

(R-10-C)-(R-09-C) 

BN/SQDN  AH  Launch 
Site 

Processing  an  initial 
order . 

(R-10-P)-(R-09-P) 

Field  Artillery 

FDC 

Processing  an  initial 
request. 

(R-12-P)-(R-11-P) 

AFA  Launch  Site 

Processing  an  initial 
order . 

(R-14)-(R-13) 

BDE  CP 

Processing  an  initial 
request/order . 

(R-16-C)-(R-15-C) 

BDE  AH  Launch 
site 

Processing  an  initial 
order . 

(R-16-P)-(R-15-P) 

Field  Artillery 

FDC 

Processing  an  initial 
request. 

(R-18-P)-(R-17-P) 

AFA  Launch  Site 

Processing  an  initial 
order . 

(R-20)-(R-19) 

DTOC 

Processing  an  initial 
reques  t/order . 

(R-22-C)-(R-21-C) 

DIV  AH  Launch 

Site 

Processing  an 
initial  order. 

(R-22-P)-(R-21-P) 

Field  Artillery 

FDC 

Processing  an  initial 
request. 

(R-24-P)-(R-23-P) 

AFA  Launch  Site 

Processing  an  Initial 
order . 

(R-26)-(R-25) 

CTOC 

Processing  an  initial 
reques t/order . 

*  Cancellations,  disapprovals  and  aborts  are  also  processed 
at  these  nodes. 
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TABLB  B-10 

BIAPSEO  COMIUNZCAnOtt  TZMB8* 


BVBNT  NONBERS 

NODE  TO  NODE 

DBSCRZPTZON 

(R-03~C}-lR-02) 

CO/TRP  CP  to  AH 

Ground  Alert 

Initial 

Order 

(R-03-F)-(R-02) 

CO/TRP  CP  to  Field 
Artillery  FDC 

Initial 

Requeat 

(R-05“F)-(R-02) 

CO/TRP  CP  to  AFA 

Ground  Alert 

Initial 

Order 

(E-1)  or  (E-2)- 
(R-02) 

CO/TRP  CP  to  Flight 
Leader 

Initial 

Order 

(E-1)  or  (E-2)- 
(R-04-C) 

AH  Ground  Alert  to 
Flight  Leader 

Initial 

Order 

(R-05-F)-(R-04-P) 

Field  Artillery  FDC 
to  AFA  Ground  Alert 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-06-F) 

AFA  Ground  Alert  to 
Flight  leader 

Initial 

Order 

(R-07)-  (R-02) 

CO/TRP  CP  to  BN/SQDN 

CP 

Initial 

Request 

(R-09-C)-(R-08) 

BN/SQDN  CP  to  AH 

Ground  Alert 

Initial 

Order 

(R-09-F)-(R-08) 

BN/SQDN  CP  to  Field 
Artillery  FDC 

Initial  Requeat 

(R-ll-F)-(R-08) 

BN/SQDN  CP  to  AFA 
Ground  Alert 

Initial 

Order 

(B-1)  or  (E-2)  - 
(R-08) 

BN/SQDN  CP  to 

Flight  Leader 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-IO-C) 

AH  Ground  Alert 
to  Flight  Leader 

Initial 

Order 

(R-ll-F)-(R-lO-F) 

Field  Artillery  FOC 
to  AFA  Ground  Alert 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-12-F) 

AFA  Ground  Alert  to 
Flight  Leader 

Initial 

Order 

(R-13)-(H-08) 

BN/SQDN  CP  to 

BDE/RGNT  CP 

Initial 

Requeat 

(R-15-C)-(R-14) 

BDE/RGMT  to  AH) 

Ground  Alert 

Initial 

Order 

(R-15-P)-(R-14) 

BDE/RGMT  to  Field 
Artillery  FDC 

Initial 

Requeat 

(R-17-P)-(R-14) 

BDE/RGMT  to  AFA 

Ground  Alert 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-14) 

BDE/RGMT  CP  to 

Plight  Leader 

Initial 

Order 

(B-1)  or  (E-2)  - 
(R-16-C) 

AH  Ground  Alert  to 
Flight  Leader 

Initial 

Order 

(R-17-F)-(R-16-F) 

Field  Artillery  FDC 
to  AFA  Ground  Alert 

Initial 

Order 
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EVENT  NUMBERS 


NODE 


DESCRIPTION 


(E-1)  or  (E-2)  - 
(R-18-F) 

AFA  Ground  Alert  to 
Flight  Leader 

Initial 

Order 

(R-19)-(R-14) 

BDE/RGMT  CP  to  DTOC 

Initial 

Request 

(R-21-C)-(R-20) 

DTOC  to  AH  Ground  Alert 

Initial 

Order 

(R-21-P)-(R-20) 

DTOC  to  Fid  Arty  FDC 

Initial 

Request 

(R-23-F-(R-20) 

DTOC  to  AFA  Gnd  Alert 

Initial 

Order 

(E-1)  or  (E-2)- 
(R-20) 

DTOC  to  Fit  Ldr 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-22-C) 

AH  Gnd  Alert  to 

Fit  Lder 

Initial 

Order 

(R-23-F)-(R-22-P) 

Field  Arty  FDC  to 

AFA  Gnd  Alert 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-24-F) 

AFA  Gnd  Alert  to 

Fit  Ldr 

Initial 

Order 

(R-25)-(R-20) 

DTOC  to  CTOC 

Initial 

Request 

(R-27C)-(R-26) 

croc  to  AH  Gnd  Alert 

Initial 

Order 

(R-27-F)-(R-26) 

CTOC  to  Fid  Arty  FDC 

Initial 

Request 

(R-29-F)-(R-26) 

CTOC  to  AFA  Gnd  Alert 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-26) 

CTOC  to  Fit  Ldr 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-28-C) 

AH  Ground  Alert  to 

Fit  Lder 

Initial 

Order 

(R-29-F) -(R-28-P) 

Field  Arty  FDC  to 

AFA  Gnd  Alert 

Initial 

Order 

(E-1)  or  (E-2)  - 
(R-30-P) 

AFA  Gnd  Alert  to 

Fit  Ldr 

Initial 

Order 

*Cancellation8,  disapprovals  and  aborts  are 
through  these  node-to-node  conmunications 

also  conmunicated 
links . 
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LINK  TIHE 

(R-03-C)-(R-01) 

(R-03-F)-(R-01) 

(E-1)  or  {E-2)-(R-03-C) 

(R-05-P)-(R-03-P) 

(E-l)-(R-05-F) 

(R-07)-  (R-01) 
(R-09)-(R-07) 


TABLE  E-11 
LINK  TIMES 

ARMY  COMMAND  AND  CONTROL  NETWORK 
ATTACK  HELICOPTER  CLOSE  AIR  SUPPORT 
DESCRIPTION 

Co/TRP  CP  to  AH  Ground  Alert. 

Co/TRP  CP  to  Field  Artillery  PDC. 

Co/TRP  AH  unit  to  flight  leader. 

Field  Artillery  FDC  to  AFA  Ground  Alert 
AFA  Unit  to  flight  leader. 

Co/TRP  CP  to  BN/SQDN  CP. 

BN/SQDN  CP  to  AH  unit. 


(Descriptions  are  similar  at  BN,  BDE,  DIV  and  CORPS.  Refer 
to  figure  E-8) 


TABLE  E-12 

ARMY  COMMAND  AND  CONTROL  NETWORK 
ATTACK  HELICOPTER  CLOSE  AIR  SUPPORT 
CRITICAL  EVENT  NO.'S  VS.  DATA  FORM 
QUESTION  NO. (S)  REQUEST  PHASE 


Critical 
Event  No. 

Form  - 

Question  No(s) 

Critical 
Event  No. 

Form 

Question  No(8) 

R-01 

1-11 

R-16-C 

9-14 

R-02 

1-14 

R-16-F 

6-14 

R-03-C 

1-15, 

7-13 

R-17-F 

6-15 

R-03-P 

1-15, 

6-11 

R-18-P 

7-14 

R-04-C 

7-14 

R-19 

4-11 

R-04-F 

6-14 

R-20 

R-14 

R-05-F 

6-15 

R-21-C 

4-15, 

7-13 

R-06-P 

7-14 

R-21-F 

4-15, 

6-11 

R-07 

2-11 

R-22-C 

10-14 

R-08 

2-14 

R-22-F 

6-14 

R-09-C 

2-15, 

7-13 

R-23-F 

6-15 

R-09-F 

2-15, 

6-11 

R-24-F 

7-14 

R-IO-C 

8-14 

R-25 

5-11 

R-IO-P 

6-14 

R-26 

5-14 

R-ll-P 

6-15 

R-27-C 

5-15, 

7-13 

R-12-P 

7-14 

R-27-F 

5-15, 

6-11 

R-13 

3-11 

R-28-C 

11-14 

R-14 

3-14 

R-28-F 

6-14 

R-15-C 

3-15, 

7-13 

R-29-F 

6-15 

R-15-P 

3-15, 

6-11 

R-30-F 

7-14 
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4.  MAVY-IIMatlE  COHPS  COHMAMD  MID  CONTROL  METWOMC  FOR  CAS. 

«.  GwKral  DBScriptlon. 

(1)  Figure  E-8  la  a  alag>llfled  achematlc  repreaentatlon  of  the  Mavy- 
Narlne  Corps  Coanand  and  Control  network  for  CAS.  Ifils  schematic  was  as^loyed 
In  the  JSTF  CAS  Study  Phase  II  and  idmtlfles  the  principal  agencies  for  ooamMnd 
and  control  of  CAS. 

(2)  The  schematic  representation  of  the  network  shows  links  between  the 
Battalion  CP  (A-1)  and  Ground  Alert  Forward  (C-1) ,  and  the  ReglsMnt  CP  (A-5)  and 
Ground  Alert  Forward  (C-1) .  Control  of  Ground  Alert  Forward  aircraft  (C-1)  at 
Battalion  (A-1)  and  Regiment  (A-5)  Is  a  concept  under  study  and  Is  not  approved 
doctrine  at  this  time.  Present  doctrine  specifies  that  launch  authority  for 
Ground  Alert  Forward  aircraft  Is  the  responsibility  of  the  DASC  (A-2) ,  TACC 
(A-3) ,  or  the  TACC  (Control  Afloat)  (A-3) .  Following  discussions  are  based  on 
current  doctrine. 

(3)  The  senior  agency  In  the  connand  and  control  nettmrk  Is  the 
Tactical  Air  Control  Center  (TACC)  (A-3)  afloat,  or,  when  control  is  ashore,  is 
the  Tactical  Air  Command  Center  (TACC)  (A-3) .  The  TACC  Is  the  facility  through 
which  the  tactical  commander  exercises  control,  coordination,  and  overall 
management  of  tactical  air  operations.  During  an  amphibious  operation,  either 
agency  will  be  referred  to  as  a  Tactical  Air  Direction  Center  (TAOC)  %dien 
designated  as  the  secondary/back  up  agency  to  the  TACC  having  control. 

(4)  When  control  Is  ashore,  the  agency  wltlch  provides  direction  for  all 

offensive  air  operations  is  the  Direct  Air  Support  Center  (DASC)  (A-2) .  It  is 
responsible  to  the  tactical  air  commander  control  of  all  air  support 

operations  to  include  close  air  support,  assault  support,  aerial  reconnaissance 
missions  and  helicopter  operations. 

(5)  The  agency  responsible  for  the  control  and  coordination  of  air 
defense  operations  (control  ashore)  is  the  Tactical  Air  Operation  Center  (TAOC) 
(B-1) .  This  agency  provides  surveillance,  air  traffic  management  and  control, 
and  control  of  Interceptors  and  surface-to-air  missiles  In  defense  of  the 
landing  force. 

(6)  Subordinate  to  the  DASC  (A-2)  are  agencies  which  provide  terminal 
control  of  air  support  missions.  Among  these  agencies  are  the  Tactical  Air 
Control  Parties  (TACP) ,  which  are  organic  to  the  ground  maneuver  elements  of 
the  landing  force.  There  are  thirteen  TACPs  within  a  Narine  Division,  one  at 
each  Infantry  Battalion  (A-1) ,  Regimental  (A-5) ,  and  Division  Headquarters  (A-6) . 
At  Battalion  level  (A-1) ,  the  TACP  consists  of  eun  Air  Liaison  Officer  (ALO)  who 
assists  and  advises  the  battalion  commander  and  two  Forward  Air  Controllers 
(FAC) .  The  FACs  operate  with  companies  to  request  air  support  and  provide  visual 

-control  of  aircraft  conducting  CAS  strikes. 

(7)  The  Air  Support  Radar  Team  (ASRT)  (0-2)  is  a  terminal  air  support 
control  agency  subordinate  to  the  DASC  (A-2) ,  which  provides  precision  radar 
tracking  emd  positioning  of  aircraft  for  all  weather  ordnance  delivery. 

(8)  Another  method  of  all-weather  ordnance  delivery  is  employed  by  AS 
attack  aircraft  using  offset  bombing  capability.  With  this  method,  the 
bombardler/navlgator  inserts  target  range  and  azimuth  information  from  a  ground 
reference  point  into  his  aircraft  computer.  The  aircraft  computer  will  then 
guide  the  aircraft  to  a  predetermined  point  and  the  pilot  can  drop  his  ordnance 
on  target.  The  reference  point  may  be  a  radar  beacon  FAC,  called  "RABFAC"  or 

a  'radar  significant  feature  on  the  ground. 

(9)  In  addition  to  the  ground  terminal  agencies  previously  mentioned, 
the  command  and  control  system  for  CAS  also  employs  airborne  terminal  control 
agencies.  A  Forward  Air  Controller  Airborne  (FAC (A))  or  a  Tactical  Air 
Coordinator  Airborne  (TAC(A))  is  employed  in  situations  w))en  it  is  not  feasible 
or  desirable  to  utilize  control  from  a  ground  agency. 
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(10)  The  last  agency  is  the  Marine  Air  Traffic  Control  Unit  (MATCU) . 
This  agency  does  not  function  within  the  two  principal  categories  of  air  support 
or  air  defense  but  does  play  em  important  role  in  oonmand  and  control.  The 
MATCU  is  found  in  the  Marine  Air  Base  Squadron  of  the  Marine  Air  Group  (MAG) 
eutd  is  orgwized  and  equipped  with  expeditionary  terminal  control  facilities  to 
launch  and  recover  aircraft.  In  order  to  provide  terminal  and  limited  en  route 
aircraft  control,  the  MATCU  is  organized  in  three  sections:  approach  control, 
GCA  emd  control  tower.  All  sections  coordinate  closely  with  the  TAOC  to  insure 
positive  control  of  aircraft  throughout  a  flight. 

b.  Preplanned  Missions.  CAS  missions  are  divided  into  two  categories: 
preplemned  and  immediate.  Preplanned  missions  are  those  which  are  requested 
sufficiently  in  eulvance  to  permit  detailed  planning  and  briefing  of  pilots 
prior  to  ta]ce-off.  When  control  is  afloat,  requests  for  CAS  are  forwarded  by 
the  Landing  Force  Comm2mder  to  TACC  afloat.  When  control  is  ashore,  requests 
are  received  from  ground  units,  processed  by  the  Division  FSCC,  and  then  sub¬ 
mitted  to  the  Wing  G-3.  Based  on  the  air  assets  available,  a  daily  fragmentary 
order  (FRAG)  is  prepared  by  the  TACC  afloat,  or  the  Wing  G-3,  scheduling  those 
air  support  missions  which  can  be  accomplished. 

c.  Immediate  CAS  Missions. 

(1)  During  the  initial  ship-to-shore  movement  of  the  assault  force, 
air  commemd  cind  control  within  the  Amphibious  Objective  Area  (AOA)  is  exercised 
by  the  Commander,  Amphibious  Task  Force  (CATF)  from  the  TACC  afloat  (A-3) . 

Long  range  radar  surveillance  for  air  defense  of  the  Amphibious  Task  Force  (ATF) 
is  provided  by  ships  radar  and  Airborne  Early  Warning  (AEW)  aircraft.  Combat 
Air  Patrol  (CAP)  aircraft  are  airborne  or  on  deck  alert  ready  to  intercept 
hostile  aircraft. 


(2)  As  the  Assault  Landing  Force  moves  ashore.  Forward  Air  Controllers 
(FAC)  with  Tactical  Air  Control  Parties  (TACP)  request  air  support  directly 
from  the  TACC  afloat.  The  TACC  (A-3)  afloat  coordinates  these  requests  with 
the  Supporting  Arms  Coordination  Center  (SACC)  (A-3)  and,  if  approved,  will 
provide  deck  alert  or  air  alert  aircraft.  Battalion  and  Regimental  Fire  Support 
Coordination  Centers  (FSCC)  (A-1)  (A-5) ,  (A-6)  monitor  the  requests  and 
communicate  only  if  there  is  am  objection. 

(3)  When  control  is  ashore,  requests  are  received  by  the  DASC  (A-2) 
directly  from  FACs  (A-1)  with  the  front  line  ground  units.  Battalion  (A-1)  and 
Regimental  (A-5)  FSCCs  monitor  the  requests  and  communicate  only  if  there  is  an 
objection.  The  DASC  coordinates  the  request  with  Division  FSCC  (A-6)  and,  if 
approved,  will  provide  aircraft.  If  the  DASC  (A-2)  assets  are  exceeded,  it  will 
forward  the  CAS  request  to  the  TACC  (A-3) .  If  approved,  the  TACC  will  provide 
air/ground/deck  alert  aircraft  or  divert  aircraft.  The  TACC  will  tramsmit 
requests  for  deck  alert  launch  directly  to  the  CVA  or  for  relay  through  the 
TADC(A)  (A-4) . 

d.  Sequence  of  Events;  Request  Phase  (Control  Afloat). 

(1)  The  sequence  of  events  for  the  Request  Phase  (Control  Afloat)  for 

an  immediate  CAS  mission  is  Illustrated  in  Figure  E-9.  The  Request  Phase  begins 
when  the  FAC,  or  others  listed  under  event  R-2,  initiates  a  Tactical  Air  Request 
(TAR) .  The  Request  Phase  ends  with  acknowledgement  of  a  launch  order  by  the 
flight  leader  for  ground/deck  alert  (E-1)  or  acknowledgement  of  receipt  of  an 
execution  order  by  the  flight  leader  in  the  case  of  air  alert  or  diverted 
flights  (E-2)  . 

(2)  After  the  FAC  is  directed  to  initiate  a  TAR,  he  would  then  establish 
communications  with  SACC  (R-1) ,  and  transmit  the  TAR  directly  to  SACC  (R-2) 
employing  the  primary  means  of  communication.  An  alternate  communications  path 
would  be  a  relay  via  the  FSCCs  ashore.  Alternate  communications  paths  are  not 
indicated  in  Figure  E-9;  however,  the  data  collection  forms  (Annex  C, 

Appendix  III)  have  been  designed  to  record  use  of  primary  and  alternate  communi¬ 
cations  paths,  u^n  acknowledgement  of  the  TAR  at  the  SACC  (R-3) ,  supporting  arms 
coordination  actions  would  be  performed  and  the  request  approved  or  disapproved 
by  the  Supporting  Arms  Coordinator  (SAC)  (R-4).  If  disapproved,  appropriate 


agencies  would  be  notified  (R-13) .  If  Restrictive  Fire  or  Air  Plans  have  to  be 
placed  in  effect,  the  request  would  not  be  cleared  until  the  last  unit/agency 
acknowledges  receipt  of  the  plan(s)  (R-5) .  Aircraft  would  then  be  selected 
(Ground/Deck  or  Air  Alert)  to  fill  the  request  (R-6) . 

(3)  A  launch  order  then  would  be  tr^utsnlitted  to  the  launch  site  in 
the  event  ground/deck  alert  aircraft  are  selected  (R-7) .  After  acknowledgement 
of  the  order  at  the  site  (R-8) ,  the  order  would  be  transmitted  to  the  flight 
leader  and  acknowledged  (E-1) .  In  the  case  of  air  alert  or  diverted  flights, 
the  execution  order  would  be  transmitted  to  the  flight  leader  (R-9)  and 
acknowledged  (E-2) . 

(4)  FSCC  monitor  functions  are  indicated  by  the  events  R-10,  R-11,  and 
R-12.  If  the  TAR  is  cleared  by  the  FSCCs,  silence  indicates  approval. 

(5)  In  the  event  that  an  assigned  mission  is  ed>orted  (R-14)  and  the 
request  is  not  cancelled,  the  TACC  would  select  another  flight  of  aircraft  to 
fill  the  request. 

e.  Request  Phase;  Event  Definitions  (Control  Afloat) .  For  purposes  of 
analysis  and  formulation  of  data  form  questions,  the  events  identified  in 
Figure  E-9  are  defined  in  Table  E-13. 

f.  Elapsed  Times  Between  Critical  Events  (Control  Afloat) .  The  elapsed 
times  for  the  Request  Phase  (Control  Afloat)  are  defined  in  Tables  E-14  through 
E-16.  The  principal  sequence  of  elapsed  times  is  illustrated  in  Figure  E-IO. 

g.  Events  and  Data  Form  Questions  (Control  Afloat).  The  definitions  of  the 
events  listed  in  previous  sections  were  uss^  to  formulate  data  form  questions 
for  the  Navy/Marine  Corps  network.  Table  E^l?  correlates  critical  events  and 
data  form  number  and  question.  The  data  form  questions  are  given  in  Annex  C, 
Appendix  III. 

h.  Request  Phase  (Control  Ashore) 

(1)  The  sequence  of  events  for  the  Request  Phase  (Control  Ashore)  is 
illustrated  in  Figure  E-11.  The  Request  Phase  begins  when  the  FAC,  or  others 
listed  under  the  event  R-2,  initiates  a  Tactical  Air  Request  (TAR) .  The  Request 
Phase  ends  with  the  acknowledgement  of  a  launch  order  by  the  flight  leader  for 
ground  alert  (E-01)  or  acknowledgement  of  receipt  of  an  execution  order  in  the 
case  of  air  alert  or  diverted  flights  (E-02) .  The  primary  path  for  the  Request 
Phase  is  indicated  by  the  hr.'.d  connecting  lines.  This  path  indicates  the 
sequence  of  events  for  employment  of  CAS  aircraft  controlled  by  the  DASC. 

(2)  A  deviation  from  the  primary  path  will  occur  at  the  DASC  (R-04)  if 
the  DASC  does  not  have  sufficient  assets  to  fill  a  TAR.  This  path  is  indicated 
by  the  light  connecting  lines  for  the  sequence  of  events  R-04,  R-08, 

R-09,  etc. 

(3)  As  indicated  above,  the  Request  Phase  starts  when  the  FAC  initiates 
a  TAR  (R-02) .  The  FAC  transmits  the  TAR  directly  to  the  DASC,  employing  the 
primary  means  of  coi  .unications .  An  alternate  communications  path  would  be  a 
relay  through  the  Battalion  or  Regiment  FSCCs.  Alternate  communications  paths 
are  not  indicated  in  Figure  E-11.  However,  the  data  collection  forms  (Annex  C, 
Appendix  III)  have  been  designed  to  indicate  usage  of  alternate  communications 
paths.  After  acknowledgement  of  a  request  at  the  DASC  (R-03) ,  aircraft  would 

be  selected  to  fill  the  request  (R-05),  if  available  (R-04).  The  order  would 
then  be  tr2msmitted  to  the  launch  site  (R-6,  R-7)  in  the  event  ground  alert  or 
ground  alert  forward  aircraft  are  selected,  or  to  the  flight  leader  in  the  case 
air  alert  aircraft  are  selected  (E-2) .  In  the  case  of  ground  alert,  the  Request 
Phase  ends  when  the  launch  order  is  received  by  the  flight  leader  (E-1) . 

(4)  In  the  event  the  DASCs  assets  are  exceeded,  the  DASC  may  elect  to 
hold  the  TAR  (R-08)  until  assets  are  available  or  transmit  the  request  to  the 
TACC  (R-09) .  After  acknowledgement  of  a  request  at  the  TACC  (R-10) ,  aircraft 
would  be  selected  (R-11)  and  the  order  transmitted  to  appropriate  agencies 


l^-37 


EVENT 

NPMBER 

R-01 

R-02 

R-03 

R-04 

R-05 

R-06 

R-07 

R-08 

R-09 

R-10 

R-11 

R-12 

R-13 


REQUEST  PHASE  EVENT  DEFINITIONS: 
NAVY/MARINE  CORPS  COMMAND  AND  CONTROL 
NETWORK  FOR  CAS  (CONTROL  AFLOAT) 


DEFINITION 

The  time  at  which  the  FAC(G),  FAC (A),  TAC(A)  or 
ALO  first  attempts  to  tramamit. 

The  time  at  which  the  FAC(G),  FAC (A),  TAC(A)  or 
AU)  begins  transmission  of  the  TAR. 

The  time  at  which  the  SACC  acknowledges  receipt  of 
the  TAR  (after  read  back) . 

The  time  at  which  the  TAR  is  approved  or  disapproved 
Supporting  Arms  Coordinator  (SAC) . 

The  time  that  the  last  implementing  agency  acknowledges 
receipt  of  a  fire  support  coordinating  measure. 

The  time  at  which  an  aircraft  event  number  is 
assigned  to  the  mission. 

The  time  at  which  the  TACC  first  attempts  to 
transmit  the  launch  order  to  the  launch  site. 

The  time  at  which  the  launch  site  acknowledges 
receipt  of  the  launch  order  (after  read  back) . 

The  time  at  which  the  TACC  first  attempts  to  transmit 
a  mission  order  to  a  flight  leader. 


The  time  at  which  the  FSCC  completes  monitoring  a 
TAR. 

The  time  at  which  fire  support  coordination  is 
completed  and  the  TAR  is  cleared. 

The  times  at  which  CAS  agencies  acknowledge  disapproval 
of  a  TAR  by  an  FSCC. 


The  times  at  which  CAS  agencies  acknowledge  approval/  ' 
disapproval  of  a  T.\R  by  the  SACC. 


R-14 


The  time  at  which  a  mission  abort/cancellation  is 
acknowledged  by  the  TACC  controller. 


TABLE  E-14 


ELAPSED  TIMES; 

EVENTS 

(R-06)-(R-03) 

(R-07)-(R-06) 

(R-09)-(R-06) 

(R-07)-(R”03) 

(R-09)-(R-03) 


REQUEST  PHASE  PROCESSING  TIMES  (CONTROL  AFLOAT) 
ELAPSED  TIME  DEFINITION 


Elapsed  SACC  processing  time  from  receipt  of 
TAR  to  selection  of  aircraft. 

Elapsed  SACC  processing  time  from  selection  of 
aircraft  to  first  attempt  to  transmit  launch 
order  (ground/deck  alert) . 

Elapsed  SACC  processing  time  from  selection  of 
aircraft  to  first  attempt  to  communicate 
with  flight  leader  (air  alert/divert) . 

TACC/SACC  total  processing  time  (ground/deck 
alert)  . 

TACC/SACC  total  processing  time  (air  alert/ 
divert) . 


ELAPSED  TIMES: 

EVENTS 

(R-03)-(R-02) 

(R-08)-(R-07) 

(E-01)-(R-07) 


TABLE  E-15 


tEQUEST  PHASE  CCBfttUWICATION  TIMES  (CONTROL  AFLOAT) 


ELAPSED  TIME  DEFINITION 

Either  FAC(G),  FAC (A),  TAC(A)  or  ALO  to  SACC 
transmission  time. 

TACC  to  launch  site  communication  time. 

TACC  to  flight  leader  communication  time 
(ground/deck  alert) . 

TACC  to  flight  leader  communication  time 
(air  alert/divert) . 


(E-02)-(R-09) 


TABLE  E-16 


ELAPSED  TIMES;  REQUEST  PHASE  LINK  TIMES  (CONTROL  AFLOAT) 

EVENTS  ELAPSED  TIME  DEFINITION 

(R-03)-  (R-02)  Either  FAC(G) ,  FAC (A),  TAC(A)  or  ALO  to  SACC 

link  time. 

(E-01)-  (R-03)  TACC/SACC  to  ground/deck  alert  link  time. 

{E-02)-  (R-03)  TACC/SACC  to  air  alert/divert  link  time. 

(E-01)-  (R-02)  Elapsed  time  for  the  Request  Phase, 

or 

(E-02)-  (R-02) 


E-41 


TABLE  E-17 


CRITICAL 

EVENT  NUMBER  VERSUS 

FORM/QUESTION  NUMBER  -  NAVY/MARINE 

CORPS  REQUEST  PHASE  (CONTROL  AFLOAT) 

CRITICAL 

FORM  - 

CRITICAL 

FORM  - 

EVENT  NO 

.  QUESTION  NO. 

EVENT  NO. 

QUESTION  NO. 

R-1 

R-8 

5-5,  ll-5b 

R-2 

l-7b,  8-6b 

R-9 

ll-7b 

R-3 

1-10,  8-6d,  1C 

l-4b  R-10 

2-76 

R-4 

10-7a 

R-11 

2-12 

R-5 

lO-lOa 

R-1 2 

2-4,  10-6 

R-6 

10-12C 

R-13 

10-8 

R-7 

ll-5a 

R-14 

10 -13a,  11-12C 

E-43 


TABLE  B-18 


REQUEST  phase  EVENT  DEFINITIONS: 

SH5  WiWWRk  gag-gRg 


NAVY/MARINE  CORPS  COMMAND 

•  WMtitoL  KSTOBET - 


EVENTS 


DEFINITIONS 


The  time  at  which  the  FAC(G),  FAC (A),  TAC(A),or  ALO 
first  attea^ts  to  transmit. 

The  t^e  at  which  the  FAC(G),  FAC  (A),  TAC(A),  or  ALO 
begins  transmission  of  the  TAR. 


R-03 

R-04 

R-05 

R-06 

R-07 

R-08 


The  time  at  which  the  DASC  acknowledges  receipt  of 
the  TAR  (after  readback) . 

The  availability  of  DASC  controlled  aircraft 
(available  or  not  available)  at  the  time  of 
selection  of  aircraft  to  satisfy  the  TAR. 

The  time  at  which  DASC  controlled  aircraft  are 
selected  to  satisfy  the  TAR. 

The  time  at  which  the  DASC  first  attempts  to  transmit 
the  launch  order  or  execution  order  to  the  launch 
site  or  flight  leader. 

The  time  at  which  receipt  of  the  launch  order  is 
acknowledged  at  the  launch  site  (after  readback) . 

The  time  at  which  Instructions  are  issued  to  hold 
the  TAR  until  control  DASC  controlled  aircraft 
are  available. 


R-09 


The  time  at  which  the  DASC  first  attempts  to 
transmit  the  TAR  to  the  TACC. 


R-10 

R-11 

R-12 

R-13 


The  time  at  which  receipt  of  the  TAR  is  acknowledged 
at  the  TACC  (after  readback). 

The  time  at  which  TACC  controlled  aircraft  are 
selected  to  satisfy  the  TAR. 

The  time  at  which  the  TACC  first  attempts  to  transmit 
the  launch  order  or  execution  order  to  the 
launch  site,  flight  leader  or  TAOC. 

The  time  at  which  the  TAOC  acknowledges  receipt  of 
CAS  order . 


R-14 

The  time  at  which 
acknowledged  at 

R-15 

The  time  at  which 
a  TAR. 

receipt  of  the  launch  order  is 
the  launch  site. 

the  FSCC's  completed  monitoring 


R-16 

R-17 

R-18 

R-19 


The  time  at  which  fire  support  coordination  is 
completed  and  the  TAR  is  cleared. 

The  times  at  which  CAS  agencies  acknowledge 
notification  of  disapproval  of  a  TAR. 

The  time  at  which  the  DASC  acknowledges  notification 
that  a  flight  aborted  its  mission. 

The  time  at  which  the  TACC  acknowledges  notification 
that  a  flight  aborted  its  mission. 


E-46 


i 


TABLE  E-19 


ELAPSED  TIMES: 

EVENTS 

(R-05)-(R-03) 

(R-06)-(R-05) 

(R-06)-(R-03) 

(R-09)-(R-03) 

(R-ll)-(R-lO) 

(R-12)-(R-11) 

(R-12)-(R-10) 


REQUEST  PHASE  PROCESSING  TIMES  (CONTROL  ASHORE) 


ELAPSED  TIME  DEFINITION 


Elapsed  DASC  processing  time  from  receipt  of  TAR 
to  selection  of  aircraft. 

Elapsed  DASC  processing  from  selection  of  aircraft 
to  first  attempt  to  transmit  CAS  order. 

Total  DASC  processing  time  for  DASC  controlled 
aircraft. 

DASC  processing  time  for  TAR’s  sent  to  the  TACC. 

Elapsed  TACC  processing  time  from  receipt  of  TAR 
to  selection  of  aircraft. 

Elapsed  TACC  processing  time  from  selection  of 
aircraft  to  first  attempt  to  transmit. 

Total  TACC  processing  time. 


E-47 


TABLE  B-20 

ELAPSED  TIMES;  REQUEST  PHASE  COMMUNICATION  TIMES  (CONTROL  ASHORE) 


EVENTS 

(R-03)-(R-02) 

(R-07)-(R-06) 

(E-02)-(R-06) 

(E-01)-(R-07) 

(R-10)-(R-09) 

(R-13)-(R-12) 

(R-14)-(R-12) 

(E-02)-(R-12) 

(E-01)-(R-14) 

(E-02)-(R-13) 


ELAPSED  TIME  DEFINITION 

PAC  to  DASC  tremanlaslon  tijne. 

DASC  to  launch  site  communication  time. 

DASC  to  flight  leader  communication  time. 

Launch  site  to  flight  leader  communication  time. 
DASC  to  TACC  communications  time. 

TACC  to  TAOC  communications  time. 

TACC  to  launch  site  communications  time. 

TACC  to  flight  leader  communications  time. 

Launch  site  to  flight  leader  communications  time. 
TAOC  to  flight  leader  communications  time. 


TABLE  E-21 


ELAPSED  TIMES;  REQUEST  PHASE  LINK  TIMES  (CONTROL  ASHORE) 

EVENTS  ELAPSED  TIME  DEFINITION 

(R-03)-{R-02)  FAC  to  DASC  link  time. 

(E-02)-  or  - 

(E“01) - (R-03)  DASC  to  alert  posture  link  times. 

(R-10)-(R-07)  DASC  to  TACC  link  time. 

{R-13)-(R-10)  TACC  to  TAOC  link  time. 

(E-02)  -  or  - 

(E-01) - (R-12)  TACC  to  alert  posture  link  time. 

(E-01)-(R-13)  TAOC  to  alert  posture  link  time. 


E-49 


Phase 


FIGUKE  E-13  EIAPSED  TIME:  REQUEST  PHASE  FOR  TACC  CONTROLLED  AIRCRAFT  (CONTROL  ASHORE) 


TABLE  E-22 


CRITICAL  EVENT  NUMBER  VERSOS  FORM/QUESTION  NUMBER  -  NAVY/MARINE 
^  REQUEST  PHASE  (CONTROL  ASHORE)' 


CRITICAL 
EVENT  NO. 

FORM  - 
QUESTION  NO. 

CRITICAL 
EVENT  NO. 

FORM  - 
QUESTION  NO 

R-1 

l-7d,  8-6d 

R-10 

3-12d,  4-5 

R-2 

l-7b,  8-6b 

R-11 

4-7a 

R-3 

1-10,  3-6,  8-6d 

R-12 

4-9a 

R-4 

3-9a 

R-13 

4-9c,  6-3b 

R-5 

3-lOb 

R-14 

4-9c,  5-5 

R-6 

3-lOd 

R-15 

2-7b 

R-7 

3-lOf,  5-5 

R-16 

2-12 

R-8 

DELAY  ONLY 

R-17 

2-14,  3-7 

S.  EXECUTIOK  PHASE, 
a.  General . 


(1)  nils  section  describes  the  sequence  of  events  in  the  Execution 
Phase  of  an  imnedlate  CAS  mission,  defines  each  event  for  purposes  of  data 
collection,  and  identifies  elapsed  times  for  use  in  the  analysis  of  inmediate 
CAS  missions. 


(2)  The  Execution  Phase  of  eui  inmediate  CAS  mission  commences  when  an 
execution  order  is  received  by  a  flight  leader  and  terminates  in  the  target 
area  upon  completion  of  target  attack.  The  Execution  Phase  includes  the  comnand 
and  control  functions  of  en  route  and  terminal  control,  including  communications 
In  addition,  the  Execution  Phase  includes  the  command  and  control  functions 
required  to  reassign  an  execution  order  to  fill  a  CAS  request  in  the  event  that 
the  flight  originally  assigned  the  order  had  to  abort  the  mission. 


b.  Sequence  of  Events;  Execution  Phase. 

(1)  A  oonqiarison  of  the  three  Coimand  and  Control  networks  for  CAS 
indicates  the  Execution  Phases  are  similar  enough  to  be  described  by  a  single 
sequence  of  events  as  shown  in  Figure  E-14.  The  primary  path  for  the  Execution 
Phase  is  the  sequence  of  events  B-1  through  E-14  indicated  by  the  bold  connect¬ 
ing  lines.  Deviations  from  the  primary  path  are  indicated  by  the  thin  connect¬ 
ing  lines. 


(2)  The  sequence  begins  with  the  acknowledgement  of  either  a  launch 
order  by  the  flight  leader  for  the  case  of  ground  alert  (E-l>  or  acknowledgement 
of  receipt  of  an  execution  order  for  the  case  of  air  alert  or  diverted  flights 
(E-2) .  The  sequence  terminates  in  the  target  area  when  the  flight  is  released 
by  the  terminal  controller  (E-10) .  After  release  by  the  terminal  controller 
and  prior  to  return  to  base  (E-13)  or  air  alert  posture  (E-14),  the  flight  may 
be  assigned  a  new  CAS  mission  (E-12) ,  depending  upon  remaining  fuel  and  ordnance 
For  this  case,  the  Execution  Phase  begins  idjen  the  flight  leader  acknowledges 
receipt  of  a  new  CAS  mission  (E-12)  followed  by  the  sequence  of  events  (E-4) 
through  (E-10) ,  inclusive. 


(3)  Deviations  from  the  primary  path  may  occur  because  of  inability 
to  perform  required  command  and  control  functions.  If  the  flight  leader  cannot 
establish  communication  with  the  en  route  controller  or  the  terminal  controller 
(E-4,  E-5)  using  the  primary  means  of  communication,  an  alternate  means  may  be 
employed  (E-14,  E-15) .  If  alternate  communications  cannot  be  established  with 

the  terminal  controller  (E-16) ,  the  flight  leader  may  attempt  to  establish 
communication  with  an  alternate  terminal  controller,  when  authorized  (E-17) .  If 
the  flight  leader  c^mnot  establish  alternate  oommunications  with  the  en  route 
controller  (E-IS)  or  cannot  establish  communications  with  an  alternate  terminal 
controller  (E-17)  ,  the  mission  may  t>e  ed>orted  (E-18) .  In  the  event  the  mission 
is  aborted  (E-18) ,  the  flight  leader  would  attempt  to  establish  oomnunications 
with  a  mission  control  agency,  (E-18)  or  (E-21) .  Non  communications-associated 
command  cind  control  or  aircraft  malfunctions  which  result  in  a  mission  abort 
could  occur  at  any  point  in  time  (E-20). 


(4)  If  the  target/reference  point  cannot  be  established  (E-7)  or  the 
flight  is  not  cleared  for  attack  (E-8) ,  then  the  flight  may  have  to  hold  (E-22) 
euid  subsequently  establish  or  re-establish  the  target/reference  point  (E-7) .  If 
the  flight  leader  cannot  hold,  he  may  establish  communication  with  an  alternate 
controller,  when  authorized  (E-17) .  If  communications  cannot  be  established 
with  an  alternate  terminal  controller,  the  flight  leader  may  abort  the  mission. 


(5)  In  the  event  that  a  CAS  mission  is  aborted  (E-18)  and  communication 
is  established  with  a  mission  control  agency,  (E-19)  or  (E-21) ,  the  flight 
leader  may  receive  a  new  mission  (E-12)  if  the  malfunction  is  not  aircraft- 
associated.  If  the  malfunction  is  aircraft-associated,  then  the  mission  control 
agency  may  assign  the  mission  to  a  new  flight,  if  the  CAS  request  has  not  been 
cancelled. 


E-53 


EVENT 

NTMBER 

E-1 

E-2 

E-3 

E-4 

E-5 

E-6 

E-6 

E-6 

E-7 

E-8 

E-8 

E-9 

E-10 

E-11 

E-12 


DEFINITION  OF  EVENTS;  EXECUTION 


DEFINITION 

The  time  at  which  the  flight  leader  on  ground  alert 
or  deck  alert  acknowledges  receipt  of  a  launch  order. 

The  time  at  which  the  flight  leader  on  air  alert 
acknowledges  receipt  of  an  order  to  execute  a  CAS 
mission. 

The  time  at  which  the  lead  aircraft  leaves  the 
surface  of  the  ground  or  the  deck  of  an  aircraft 
carrier. 

The  time  at  which  communication  is  established 
between  flight  leader  and  en  route  control  agency/ 
coordinator . 

The  time  at  which  communication  is  established 
between  the  primary  terminal  controller  and  the 
flight  leader. 

The  time  at  which  voice  communication  has  been 
established  between  the  FAC/controller  and  the 
flight  leader  and  the  FAC/controller  has  the  aircraft 
in  sight.  (Visually  controlled  missions.) 

The  time  at  which  voice  communication  has  been 
established  between  the  FAC  and  the  flight  leader 
and  the  leader  transmits  "Roger  your  ident." 

(RABFAC  controlled  missions.) 

The  time  at  which  voice  communication  has  been 
established  between  the  ASRT  controller  and  the 
flight  leader  and  the  aircraft  is  20,000  meters 
from  the  target  for  the  first  time. 

The  time  at  which  the  FAC  acknowledges  a  report 
that  the  flight  leader  has  sighted  the  target  mark 
or  reference  point. 

The  time  at  which  the  flight  cleared  to  attack. 
(FAC/controller  missions). 

The  time  at  which  the  flight  leader  acknowledges  the 
instructions  to  "GO  ARMSTRONG."  (ASRT  controlled 
missions) 

The  time  at  which  the  flight  leader  reports  first 
weapons  release. 

The  time  at  which  the  flight  leader  acknowledges 
release  by  the  terminal  controller  to  report  to 
another  control  agency. 

The  occurrence  of  the  event  that  the  flight  leader  has 
reported  to  the  next  en  route  control/coordination 
agency  and  has  received  an  acknowledgement  from  the 
controller. 

The  time  at  which  the  flight  leader  acknowledges 
instructions  assigning  him  a  new  CAS  mission. 


E-13 


The  occurrence  of  the  event  that  the  flight  leader 
acknowledges  instructions  to  return  to  base. 


Table  E-23  (Concluded) 


EVENT  NTOIBERS  NODE  TO  NODE 


DESCRIPTION 


E-14 

E-15 

E-16 

E-17 

E-18 

E-19 

E-20 

E-21 

E-22 

E-23 


The  occurrence  of  the  event  that  the  flight  leader 
acKnowledges  instructions  to  go  to  air  alert  status. 

The  tine  at  which  alternate  conmunication  is 
established  between  an  en  route  control  agency/ 
coordinator. 

The  tine  at  trtiich  alternate  connunication  is 
established  between  the  primary  terminal  controller 
and  flight  leader. 

The  tine  at  which  conmunication  is  established  between 
the  alternate  terminal  controller  and  flight  leader. 

The  time  at  which  the  flight  leader  acknowledges 
receipt  of  a  nessage  from  a  control  agency  that  the 
mission  cannot  be  completed,  or  the  time  at  %dtich 
a  controller /coordinator  acknowledges  receis^  of  a  . 
message  from  the  flight  leader  that  the  mission 
cannot  be  completed. 

The  time  at  which  the  flight  leader  has  reported  to 
the  next  control  agency  that  the  mission  has  been 
aborted. 

The  time  at  which  a  non-communieations-associated 
aircraft  malfunction  occurs  which  results  in  a 
mission  abort. 

The  time  at  which  the  flight  leader,  using  alternate 
conmunication  means,  has  reported  to  the  next  control 
agency  that  the  mission  has  been  aborted. 

The  occurrence  of  the  event  that  the  flight  leader 
acknowledges  instruction  to  hold  (location  will  be 
given  by  the  controller) . 

The  occurrence  of  the  event  that  the  flight  leader 
has  reported  to  the  next  en  route  control/coordination 
agency,  using  alternate  communications,  and  has 
received  an  acknowledgement  from  the  controller. 


E-$7 


c.  Execution  Phase  Event  Definitions.  The  definitions  of  events  identified 


(1)  the  elapsed  times  of  interest  for  purposes  of  analysis  of  the 
Execution  Phase  of  a  CAS  mission  are  defined  as  Illustrated  in  Figure  E-15.  The 
time  scale  identifies  seven  basic  Increownts  of  time  starting  with  "Delay  Time 
Due  to  Mission  Abort*  and  ending  with  "Target  Attack  Time",  I**  addition,  six 
other  aggregated  elapsed  times  required  for  analysis  are  Imntified. 

(2)  In  the  event  that  a  flight  assigned  a  CAS  mission  is  aborted 
(E-18).  and  another  flight  is  assigned  the  same  mission,  then  the  Total  Mission 
^ort  Delay  Time  is  given  by  the  difference  between  the  times  of  the  events 
(E-1)2,  (E-2)2,  or  (E-12)2,  and  (E-Di,  (E-2)]^  or  (E-12)x,  The  subscript  1 
denotes  the  first  flight  assigned  a  mission  and  the  subscript  2  denotes  the 
second  flight  assigned  the  same  mission.  This  elapsed  time  would,  of  course,  be 
zero  if  the  first  flight  assigned  the  mission  does  not  abort. 

*  (3)  An  important' ineaffure  in  cusestfing  hhe  performance  of  the  command 
md  control  systems  in  the  command  2uid  control  Abort  Reaction  Time.  This 
elapsed  time  is  a  measure  of  the  capability  of  the  command  and  control  networks 
for  CAS  to  satisfy  a  CAS  request  in  the  event  that  a  flight  must  abort  its 
mission. 

(4)  The  Execution  Phase  includes  two  link  times  which  are  Alert 
Posture  to  Terminal  Controller  Link  Time  and  Terminal  Controller  to  Target 
Link  Time.  These  elapsed  times  are  defined  as  Illustrated  in  Figure  E-16. 

It  should  be  noted  that  the  Terminal  Controller  to  Target  Link  Time  does  not 
include  Target  Reattack  Time,  because  this  time  is  not  included  in  estimates 
of  the  Terminal  Controller  to  Target  Link  Time  in  the  JSTF  Study  Phase  II. 

(5)  The  Total  Terminal  Control  Time  is  the  difference  between  the  times 
of  the  events  (£-10)  and  (E-6) .  Finally,  the  Execution  Phase  Elapsed  Time  is 
defined  as  illustrated. 

e.  Events  and  Data  Form  Questions.  The  definitions  of  the  critical  events 
given  in  previous  sections  were  used  to  formulate  data  form  questions  for  the 
three  Service  Execution  Phases.  Tables  E-24  through  E-27  identify  the  critical 
events  and  the  associated  data  form  number  and  question  number. 

6.  CAS  MISSION  VARIABLES.  In  addition  to  the  tiroes  of  occurrence  of  events 
defined  in  previous  sections,  conditions  that  may  effect  times  of  occurence  will 
be  recorded  during  the  conduct  of  an  immediate  CAS  mission.  These  conditions 
are  referred  to  as  Mission  Variables  and  are  listed  in  Table  E-28. 


ecution  Phase 


Table  B>24 


jgun/AIR  FPRCE  COMMAND  AND  CONTROL  NETWORK  FOR  CLOSE  AIR  SUPPORT 
CRITICAL  EVENT  NO.'S  VS.  FORM/QOE8TION  NOi (S) 


EXECUTION 

PHASE 

Critical 

Form  - 

Critical 

Form  - 

Event  No. 

Question  NO (a) 

Event  No. 

Question  No(s) 

E-1 

5-11 

E-1 3 

9-29,  6-24,  8-18 

E-2 

2-11, 

3-13,  5-11, 

E-14 

9-29,  6-24,  8-18 

6-12, 

8-21 

E-15 

8-23  9-31 

E-3 

5-14 

B-16 

9-31 

E-4 

6-12, 

6-15 

B-17 

9-11,  10-22  * 

E-5 

9-11 

B-18 

3-6,  4-17,  2-13 

E-6 

9-12, 

8-12 

6-16,  8-19,  9-24 

E-7 

8-12, 

9-15 

E-19 

4-18,  7-14 

E-8 

8-13, 

9-17 

E-20 

5-16 

E-9 

8-16, 

9-19 

E-21 

4-22,  7-15 

E-10 

8-18, 

9-29 

E-22 

9-18 

E-ll 

E-12 

6-23 

8-21, 

9-30,  6-24 

E-2  3 

4-22,  6-25,  7-15 

*  Shows  Alternate  Terminal  Controller  Used. 


TABLE  E-2S 

ARMY  COMMAND  AND  CONTROL  NETWORK  FOR 
ATTACK  HELICOPTER  CLOSE  AIR  SUPPORT 
CRITICAL  EVENT  NO.'S  VS.  FORM  QUESTION  NO. (S) 
EXECUTION  PHASE 


Critical 
Event  No. 

Form  - 

Question  No(s) 

E-1 

1-15, 

2-15,  3-15,  4-15,  5-15,  6-15,  7-18,  8-: 

9-18, 

10-18,  11-18,  12-18 

E-2 

1-15, 

2-15,  3-15,  4-15,  5-15,  6-15,  7-18,  8-] 

9-18, 

10-18,  11-18,  12-18 

E-3 

7-20, 

8-20,  9-20,  10-20,  11-20,  12-20 

E-4 

13-7 

E-5 

14-11 

E-6 

14-14 

E-7 

14-16 

E-8 

14-18 

E-9 

14-20 

E-10 

14-29 

E-ll 

13-15 

E-12 

14-30 

E-13 

14-29 

E-14 

14-29 

E-15 

13-7 

E-16 

14-31 

E-17 

14-12 

E-18 

14-17 

B-19 

14-25 

E-20 

14-25 

E-21 

14-25 

E-22 

14-17, 

14-19,  14-21 

E-23 

13-15, 

14-31 

E-60 
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TABLE  E-26 

CRITICAL  EVENT  MO.  VS.  FOBM/QUESTIOW  MOi  EXECUTION  PHASE 
HAVY/MARINE  CORPS  NETWORK  (CONTROL  AFLOAT) 


EVENT 

NO. 

FORM/QUESTION  NO. 

EVENT 

NO. 

FORM/QUESTION  NO. 

B-l 

5-8 

E-13 

11-15 

E-2 

11-7C 

E-14 

11-15 

E-3 

5-11 

E-15 

9-18 

E-4 

ll-7a 

E-16 

9-18 

E-5 

1-18,  7-9a,  8-11 

E-17 

9-18 

E-6 

1-19,  7-13a,  8-12 

E-18 

9-18 

B-7 

1-22,  8-14 

E-19 

11-12 

E-8 

1-24,  8-14a 

E-20 

9-18 

E-9 

l-25a,  7-13b 

E-21 

9-18 

E-IO 

l-2b,  7-13C,  8-14C 

E-22 

9-18 

E-11 

11-14 

E-23 

9-18 

E-12 

11-15 

E-24 

9-18 

TABLE  E-27 

CRITICAL  EVENT  NO.  VS.  FORH/QUESTION  WO;  EXECUTION  PHASE 
NETWORK  (CONTROL  ASHORE) 

NAVY/MARINE  CUWS  (.rJHHMlirATm  CUNTHOL  NETWORK  FOR  CAS 


EVENT 

EVENT 

NO. 

FORM/QUESTION  NO. 

NO. 

FORM/QUESTION  NO. 

E-1 

5-8 

E-13 

3-20, 

4-15,  6-10, 

E-2 

3-lOf,  4-9c,  6-3f 

9-17 

E-3 

5-11 

E-14 

3-20, 

1 

1 

o 

E-4 

3-16,  4-12,  6-5 

E-15 

9-18 

E-5 

1-18,  7-9a,  3-11 

E-16 

9-18 

E-6 

1-19,  7-13a,  8-12 

E-17 

9-18 

E-7 

1-22,  8-14 

E-18 

9-18 

E-8 

1-24,  8-14a 

E-19 

9-18 

E-9 

l-25a,  7-13b,  8-14b 

E-20 

9-18 

E-10 

l-25b,  7-13c,  8-14C 

E-21 

9-18 

E-11 

3-20,  4-15,  6-10 

E-22 

9-18 

E-12 

3-20,  4-15,  6-10,  9-17 

E-23 

9-18 

% 


-17 


E-61 
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TABLE  B-28 
CAS  MISSION  VARIABLES 


Aircraft 
•>  Number 

-  Type 

Type  of  Ordnance  Drop 

-  Live 

*  Simulated 

Ordnance 

-  Assigned 

-  On  Board 

Alert  Posture 

-  Ground  Alert 

-  Air  Alert 

-  Divert 

-  RTB  Divert 

-  Ground  Alert  Forward 

Alert  Status 

•  05  Minutes 
-<  10  Minutes 

-  Other 

Weather 

>  At  Launch  Site 
(Ceiling/Vis) 

-  At  Target 
(CeilingAl®) 

Total  Number  of  Aircraft 
Passes/Mission 


Taroet  DescripMorL 

-  Personnel  tqpen) 

-  Personnel  (Cover) 

-  Wheeled  Vehicles 

-  Armored  Vehicles/Tanks 

-  Hardened  Structures 

Type  Terminal  Control 

-  FAC  (A) /Controller 

-  FAC (G) /Controller 

-  RABFAC 

-  ASRT 

-  TAC(A) 

Mission  of  Supported  Unit 

-  Offense 

-  Defense 

-  Retrograde 

Terrain 

-  Open 

-  Cluttered 

Target  Mark 
"  Smoke 
Laser 

-  Visual 

-  Panels 

-  other 


B-62 
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ANNEX  F 


DETAmSD  ANALYSIS  HETHODOL06Y 


1.  General . 


a.  The  purpose  of  this  annex  is  to  provide  a  detailed  analysis  nethodology 
for  addressing  ten  of  the  eleven  CAS  validation  objectives.  One  of  these 
objectives t  number  five,  is  a  Service  responsibility.  The  objectives  are 
complex  and  require  some  fora  of  logical  subdivision.  In  analyzing  the  ten 
objectives  it  became  apparent  that  some  meastires  of  effectiveness  were  cosanon 
in  addressing  all  of  the  objectives.  These  measures  were  identified  separately 
and  then  selectively  applied  to  the  various  CAS  Validation  Objectives.  The 
methodology  for  analyzing  the  measures  of  effectiveness  and  the  ten  objectives 
is  the  same. 

b.  The  methodology  overview  is  outlined  graphically  in  Figure  F-1.  Sub- 
task  I  is  the  development  of  a  dendritic  diagram  for  each  measure  of  analysis 
and  CAS  validation  objective.  A  dendritic  diagram  is  often  referred  to  as  a 
logic  tree  or  a  pattern  of  auialysls.  It  is  the  detailed  refinestent  of  the 
measures  of  analysis  and  CAS  validation  objectives  into  subelesients  which 
identify  the  type  of  information  required,  data  elements,  to  address  the 
particular  measure/objective.  These  data  elements  were  the  basis  for  develbPing 
the  data  form  questionnaires  (Annex  C)  for  the  three  comnand  and  control 
networks  for  CAS.  Through  collection  efforts  during  the  schedulctd  Training 
Exercises,  a  data  base  of  immediate  CAS  requests  containing  quantifiable  data 
and  qualiflable  data  will  be  gathered.  After  each  exercise  the  data  will  be 
assembled  into  CAS  request  histories.  Sub  Task  II  identifies  the  methodology 

to  combine  and  analyze  the  field  collected  data  to  arrive  at  an  assessment  of 
the  stated  CAS  validation  objective.  This  process  is  referred  to  as  the  Analysis 
Methodology.  It  is  the  reverse  process  of  the  dendritic  diagram.  The  steps 
required  to  address  the  lowest  element  in  the  dendritic  diagram  will  be  addressed 
first  and  through  the  procedures  to  combine  these  steps  into  the  next  level. 

This  is  repeated  until  the  measure/objective  can  be  addressed. 

c.  In  this  annex,  each  of  the  sub  tasks  will  be  covered  in  detail.  For 
ease  in  reading  tbs  dendritic  diagrams  and  associated  evaluation  methodology 
have  been  Included  in  the  following  appendices: 

Appendix  1.  CAS  Validation  Objectives  and  Measures  of  Analysis 
Dendritic  Diagrams. 

Appendix  2.  Measures  of  Analysis  Methodology. 

2.  Discussion. 


a.  Within  each  of  the  CAS  Validation  Objectives  a  number  of  measures  of 
analysis  are  conmon.  Included  in  these  measures  is  a  system  of  classification; 
identification  of  total  and  Incremental  elapsed  time;  a  frequency  analysis  of 
delays,  disapprovals  and  cancellations;  and  a  distribution  and  analysis  of  the 
cause  of  delays,  disapprovals  and  cancellations.  A  dendritic  diagram  for  each 
measure  is  presented  in  Table  F-1-1,  Appendix  1.  A  Dewey  Decimal  System  was 
used  to  identify  the  logic  flow  structure.  The  dendritic  diagram  (Table  F-i-1) 
identifies  the  various  data  elements  required  to  arrive  at  the  various  measures. 

b.  A  dendritic  diagram  was  developed  for  each  objective.  Each  objective  was 
subdivided  into  as  siany  subobjectives  required  to  provide  the  required  detail. 

In  Objective  1  there  were  six  subobjectives  idmitified.  Each  of  these  sub¬ 
objectives  were  further  subdivided  into  sub-elements.  A  tabular  presentation 
similar  to  the  measures  was  chosen  to  present  the  analysis  procedure. 

c.  The  analysis  methodology  is  presented  in  Appendix  2.  The  methodology 
has  been  structed  in  a  tabular  form  for  ease  of  reference.  Included  is  the 


F-1 


SOB  TASK  I 


rsf«renc«  nuaber  front  the  dendritic  tree,  a  description  of  the  proeedtire  to 
follow  and  a  sample  display  if  the  procedure  calls  for  soma  results.  It  should 
be  noted  that  the  outlined  methodology  and  typical  displays  are  based  on  the 
availability  of  the  data  and  variances  in  the  data  base.  Upon  receipt  of 
actual  data,  the  methodology  and  displays  may  have  to  be  adjusted  to  address  the 
measure  of  analysis. 
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CAS  VALIDATION  OBJECTIVES  AND 
MBASOSES  OF  ANALYSIS  DENDRITIC  DIAGRAM 
TO 

ANNEX  F 

DETAILED  ANALYSIS  METHODOLOGY 


APPENDIX  I 


CAS  VALIDATION  OBJECTIVES  AND  MEASURES  OF  ANALYSIS  DENDRITIC  DIAGRAK 


1.  Within  the  CAS  Validation  Program  there  are  a  number  of  measures  of 
effectiveness  which  are  common  throughout  the  evaluation.  These  have  been 
separated  from  those  directly  associated  with  a  specific  objective,  which  will 
be  addressed  In  a  subsequent  appendix.  The  test  conditions  ue:  Classification 
by  base  case  conditions,  deviations  from  base  case  conditions,  mission  variables 
and  specific  paths  through  each  command  cmd  control  network  for  CAS;  elapsed 
tlaies;  frequency  of  delays,  aborts,  cancellations  and  disapprovals;  and  distri¬ 
bution  of  the  causes  of  the  delays,  aborts,  cancellations  and  disapprovals.  A 
dendritic  diagram  has  been  developed  for  each  of  the  measures  identified  above. 
This  diagram  reduces  each  measure  down  to  the  specific  data  element  required  to 
address  that  measure.  Figure  F-i-1  presents  the  dendritic  diagram  for  the 
measures  of  analysis. 

2.  A  dendritic  diagram  was  developed  for  each  one  of  the  ten  CAS  Validation 
Objectives.  These  are  presented  in  Figure  F-i-2  thru  F-I-11.  These  diagrams  are 
subdivided  down  to  the  identification  of  the  measures  of  euialysls. 
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APPBHOXX  IZ 


MgreOOOLOCT  FOK  THE  MEASTOES  OF  ANALYSIS 

Tha  Mthodol09y  um«  tha  dandritie  dla9ram  davalopad  in  Annax  T,  Appandix  I  as 
tha  basic  stractura  for  analyaia.  Tha  aathodology  basins  at  tha  basa  of  tha 
logic  traa  with  data  alaaanta  and  prowidas  tha  proeaduraa  by  which  tha  data 
alsMOt  will  ba  avaluatad  and  succaaaiva  lavala  will  ba  analyiad  until  aach 
objactiva  is  anawarad.  Tabla  F-zz-1  prasanta  tha  mathodology  for  tha  aMsauraa 
of  analyaia. 


LINE 

01 


02 


03 


04 


05 


06 


TABLE  P-Il-1 


MEASUBES  OF  ANALYSIS  METHnoOLOCY 


NO. 


REF.  NO.  IN 
BASIC  MEASURE 
OF  EVALUATION 


1.1. 1.1 


1.1. 1.2 


1.1. 1.3 


1.1. 1.4 


ACTION  REQUIRED 

The  analyala  eiethodology  aaaunea  that  the  data  infor¬ 
mation  haa  been  aorted  into  miaaion  time  linea. 

Execution  Phaae,  and  appropriate  Requeat 
Phaae  for  the  coeaund  and  control  network  for  CAS.  This 
will  include  ordering  the  quantifiable  data  and  a  referencing 
scheme  for  identifying  the  appropriate  qualitative  data 
with  the  request/mission  history. 

The  methodology  is  based  on  identifying  each 
immediate  CAS  requeat  by  the  classification  system  out¬ 
lined  in  level  one  of  the  measures  of  analysis. 

This  may  take  the  form  of  a  separate  file  for  each  classi¬ 
fication  or  a  coded  system  where  each  immediate  CAS 
mission  request  is  Identified  by  the  appropriate 
classification  (a) . 

Identify  all  complete  immediate  CAS  requests  by  those 
complete  immediate  CAS  requests  conducted  during  daylight, 
i.e.,  between  sunrise  and  sunset.  (A  conq>lete  CAS  request 
is  one  that  includes  weapons  release  whether  it  be  the 
initial  mission  or  a  retask  in  the  event  of  an  abort.) 

Further  identify  those  complete  immediate  CAS  requests 
in  line  2  by  those  complete  immediate  CAS  requests 
conducted  during  good  weather/visibility.  Include  those 
missions  operating  under  VPR  at  the  launch  site,  en  route 
and  in  the  terminal  area  and  where  weather  was  near 
minimums  at  the  launch  site  or  en  route  but  did  not 
have  an  impact  on  the  mission  progress.  (This  informa¬ 
tion  will  be  found  from  the  launch  site  data  forms  and 
pilot  data  forms/debriefing  forms  in  the  remarks  and 
delays . ) 

Further  identify  those  complete  immediate  CAS  requests 
in  line  3  by  those  complete  immediate  CAS  requests 
conducted  with  no  command  and  control  element  for  CAS 
damaged.  In  this  context,  damage  refers  to  catastrophic 
damage  and  not  the  fuse  blown  or  a  bad  mike  which  can  be 
readily  replaced.  The  data  collectors'  remarks  will 
indicate  any  damage  plus  check  to  see  that  no  planned 
d^unage  was  included  in  the  scenario  for  the  time  period 
of  the  immediate  CAS  request. 

Further  identify  those  complete  immediate  CAS  requests 
in  line  No.  4  by  those  complete  immediate  CAS  requests 
conducted  without  secure  voice. 


1.1. 1.5 


Further  identify  those  complete  immediate  CAS  requests 
in  line  No.  5  by  those  complete  immediate  CAS  requests 
conducted  with  standard  equipment.  Any  new/ improved 
equipment  will  be  noted  as  a  line  item  in  the  scenario 
and  in  the  remarks  by  the  data  collectors. 
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3 
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07 


08 


09 


10 


11 


12 


13 


14 


1.1. 1.6 


1.1. 1.7 


1.1. 1.8 


1.1. 1.9 


1.1.1 


1.1. 2.1 

1.1. 2. 2 


1.1. 2. 3 


Further  identify  those  cosi>lete  imnediate  CAS  requests 
in  line  No.  6  by  those  conpleted  ismdiste  CAS  requests 
conducted  in  a  limited  air  threat  environment.  A 
limited  air  threat  environawnt  includes  those  cases 
where  the  air  threat  has  minimal  impect  on  the  conduct 
of  an  immediate  CAS  request.  It  will  be  identified 
through  the  scenario. 

Further  identify  those  complete  imnediate  CAS  requests 
in  line  No.  6  by  those  complete  immediate  CAS  requests 
conducted  in  a  limited  air  defense  threat  environment. 

A  limited  air  defense  threat  environment  includes  those 
cases  where  the  air  defense  threat  has  minimal  impact 
on  the  conduct  of  an  immediate  CAS  request.  It  will  be 
identified  through  the  scenario. 

Further  identify  those  complete  immediate  CAS  requests 
in  line  No.  8  by  those  complete  inmediate  CAS  requests 
conducted  in  a  target  poor  environment.  The  periods  of 
a  poor  target  environment  will  be  identified  in  the 
scenario. 

Further  Identify  those  complete  immediate  CAS  requests 
in  line  No.  9  by  those  complete  immediate  CAS  requests 
conducted  with  no  ECM.  The  periods  of  ECM  will  be 
identified  in  the  scenario.  A  log  of  the  ECM  periods 
will  be  used  to  identify  periods  where  no  ECM  was 
employed . 

Those  complete  immediate  CAS  requests  which  sequentially 
meet  all  of  the  various  criteria  in  line  numbers  2 
through  10  will  be  considered  a  part  of  the  Base  Case  data 
base. 

Identify  all  incomplete  immediate  CAS  requests  by  those 
incomplete  immediate  CAS  requests  conducted  during 
daylight,  i.e.,  between  sunrise  and  sunset. 

Further  identify  those  incomplete  immediate  CAS  requests 
in  line  2  by  those  incomplete  immediate  CAS  requests 
conducted  during  good  weather/visibility.  Include  those 
missions  operating  under  VFR  at  the  launch  site,  en  route 
and  in  the  terminal  area  and  where  weather  was  near 
minlmums  at  the  launch  site  or  en  route  but  did  not 
have  an  impact  on  the  mission  progress.  (This  informa* 
tion  will  be  found  from  the  launch  site  data  forms  and 
pilot  data  forms/debriefing  forms  in  the  remarks  and 
delays . ) 

Further  identify  those  incomplete  immediate  CAS  requests 
in  line  3  by  those  incomplete  immediate  CAS  requests 
conducted  with  no  command  and  control  element  for  CAS 
damaged.  In  this  context,  damage  refers  to  catastrophic 
damage  and  not  the  fuse  blown  or  a  bad  mike  which  can  be 
readily  replaced.  The  data  collectors'  remarks  will 
indicate  any  damage  plus  check  to  see  that  no  planned 
damage  was  included  in  the  scenario  for  the  time  period 
of  the  immediate  CAS  request. 


1,1. 2. 4  Further  identify  those  incomplete  immediate  CAS  requests 

in  line  No.  4  by  those  incomplete  immediate  CAS  requests 
conducted  without  secure  voice.  If  secure  voice  is 
planned  it  will  be  included  as  a  line  item  in  the  scenario 
and  annotated  on  the  data  collector  forms  in  the  remarks. 


P-lI-4 


1.1. 2. 5 


1.1. 2. 6 


1.1. 2. 7 


1.1. 2. 8 


1.1. 2. 9 


1.2. 1.1 


1.2. 1.2 


1.2. 2.1 


TABLE  F-II-1  (Continued) 

Further  identify  those  incomplete  immediate  CAS  requests 
in  line  No.  5  by  those  incomplete  immediate  CAS  requests 
conducted  with  standard  equipment.  Any  new/ improved 
equipment  will  be  noted  as  a  line  item  in  the  scenario 
and  in  the  remarks  by  the  data  collectors. 

Further  identify  those  incomplete  immediate  CAS  requests 
in  line  No.  6  by  those  incomplete  immediate  CAS  requests 
conducted  in  a  limited  air  threat  environment.  A  limited 
air  threat  environment  includes  those  cases  where  the  air 
threat  has  minimal  impact  on  the  conduct  of  an  immediate 
CAS  request.  A  check  on  delays  is  required  to  insure  that 
no  delays  were  a  result  of  the  air  threat. 

Further  identify  those  incomplete  immediate  CAS  requests 
in  line  No.  6  by  those  incomplete  immediate  CAS  requests 
conducted  in  a  limited  air  defense  threat  environment. 

A  limited  air  defense  threat  environment  includes  those 
cases  where  the  air  defense  threat  has  minimal  impact 
on  the  conduct  of  an  immediate  CAS  request.  It  will  be 
identified  through  the  scenario.  A  check  of  delays  is 
required  to  insure  no  delays  were  a  result  of  the  air 
defense  threat. 

Further  identify  those  incomplete  immediate  CAS  requests 
in  line  No.  8  by  those  incomplete  immediate  CAS  requests 
conducted  in  a  target  poor  environment.  The  periods  of 
a  poor  target  environment  will  be  identified  in  the 
scenario. 

Further  identify  those  incomplete  immediate  CAS  requests 
in  line  No.  9  by  those  inconplete  immediate  CAS  requests 
conducted  with  no  ECM.  The  periods  of  ECM  will  be 
identified  in  the  scenario.  A  log  of  the  ECM  periods 
will  be  used  to  identify  periods  where  no  ECM  was 
employed.  Those  immediate  CAS  requests  with  delays 
from  ECM  when  none  was  present  will  have  to  be  identified 
and  a  judgment  made  as  to  the  cause  of  the  misidentif ied 
delay. 

Those  incomplete  immediate  CAS  requests  which  sequentially 
meet  all  of  the  various  criteria  in  line  numbers  2  through 
10  will  be  considered  the  Base  Case  data  base. 

The  complete  immediate  CAS  requests  identified  in  line 
No.  11  and  those  incomplete  ones  identified  in  line  No. 

21  form  the  file  of  requests  conducted  under  Base  Case 
conditions. 

Identify  those  complete  immediate  CAS  requests  conducted 
during  the  period  from  sundown  to  sunrise. 

Identify  those  incomplete  immediate  CAS  requests  con¬ 
ducted  during  the  period  from  sundown  to  sunrise. 

Those  immediate  CAS  requests  identified  in  line 
numbers  23  and  24  form  the  data  base  for  those  immediate 
CAS  requests  conducted  during  hours  of  darkness. 

Identify  those  complete  immediate  CAS  requests  conducted 
during  reduced  weather /visibility .  A  separate  identifier 
should  be  used  for  the  launch  site,  the  transit  phase 
and  the  terminal  phase.  Reduced  weather/visibility  will 
be  identified  on  data  collection  forms. 
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27 


28 


29 


30 

31 


32 

33 


34 


35 


36 


37 


38 


39 


I. 2. 2. 2 


1.2.2 


1.2. 3.1 


1.2.3.N 


1.2.3.N-t-l 


1 . 2 . 3 . N+M 


1.2.3 


1.2. 4.1 


1.2.4.M 


1.2.4.N+1 


1.2. 4. N+M 


1.2.4 


1.2. 5.1 
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Identify  those  incomplete  immediate  CAS  requests  conducted 
during  reduced  weather/visibility.  A  separate  identifier 
should  be  used  for  the  launch  site,  the  transit  phase 
and  the  terminal  phase.  Reduced  weather/visibility  will 
be  identified  through  delays,  flight  clearance  (IFR) , 
type  of  terminal  control  (ASRT)  and  weather  measurements. 

Those  Immediate  CAS  requests  identified  in  line  numbers 
26  and  27  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  reduced  weather/visibility. 

Identify  those  complete  immediate  CAS  requests  conducted 
with  node  1  damaged,  e.g.,  DASC  or  battalion  CP.  The 
period (s)  of  simulated  damage  will  be  found  in  the 
scenario  with  a  check  through  the  data  collectors ' 
remarks.  If  actual  damage  situation  exists  it  will 
be  noted  in  the  data  collectors  remarks/delays. 

Repeat  line  No.  29  for  each  separately  damaged  node 
or  combinations  which  may  occur. 

Identify  those  incomplete  immediate  CAS  requests 
conducted  with  node  1  deunaged,  e.g.,  DASC  or  battalion 
CP.  The  period (s)  of  simulated  deunage  will  be  found 
in  the  scenario  with  a  check  through  the  data  collectors' 
remarks.  If  actual  damage  situation  exists  it  will  be 
noted  in  the  data  collectors'  remarks/delays. 

Repeat  line  31  for  each  separately  damaged  node  or 
combination  which  may  occur. 

Those  immediate  CAS  requests  identified  in  line  numbers 
29  through  32  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  periods  of  damaged  command  and 
control  elements/agencies  for  CAS. 

Identify  those  complete  immediate  CAS  requests  conducted 
with  type  1  secure  voice.  The  period (s)  when  this  type 
secure  voice  will  be  employed  will  be  identified  in  the 
scenario  and  confirmed  in  the  data  collectors'  remarks/ 
delays. 

Repeat  line  No.  34  for  each  type  of  secure  voice 
employed,  also  identify  separately  any  combinations 
of  types  of  secure  voice. 

Identify  those  incomplete  immediate  CAS  requests 
conducted  with  type  1  secure  voice.  The  period (s)  when 
this  type  secure  voice  will  be  employed  will  be  identified 
in  the  scenario  and  confirmed  in  the  data  collectors' 
remarks/delays . 

Repeat  line  No.  36  for  each  type  of  secure  voice 
employed,  also  identify  separately  any  combinations 
of  types  of  secure  voice. 

Those  immediate  CAS  requests  identified  in  line  numbers 
34  through  37  form  the  data  base  for  those  immediate 
CAS  requests  conducted  with  secure  voice. 

Identify  those  complete  immediate  CAS  request  conducted 
with  type  1  new/ improved  equipment.  The  period (s)  when 
this  type  new/improved  equipment  will  be  employed  will 
be  identified  in  the  scenario  and  confirmed  in  the  data 
collectors'  remarks/delays. 
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40 


41 


42 


43 


44 


1.2.5. N 

1.2.5. N+1 


1.2.5.N+M 


1.2.5 


1.2. 6.1 


Repeat  line  No.  39  for  each  type  of  new/improved  equipment 
employed.  Also,  Identify  separately  any  combinations  of 
types  of  new/improved  equipment. 

Identify  those  incomplete  immediate  CAS  requests  conducted 
with  type  1  new/improved  equipment.  The  period (s)  when 
this  type  new/improved  equipment  will  be  employed  will 
be  identified  in  the  scenario  and  confirmed  in  the  data 
collectors'  remarks/delays. 

Repeat  line  No.  41  for  each  type  of  new/improved 
equipment  employed.  Also,  identify  separating  any 
combinations  of  types  of  new/improved  equipment. 

Those  immediate  CAS  requests  identified  in  line  numbers 
39  through  42  form  the  data  base  for  those  immediate 
CAS  requests  conducted  during  periods  where  new/improved 
equipment  was  employed. 

Identify  those  complete  immediate  CAS  requests  conducted 
during  a  substantial  air  threat.  The  period (s)  of  sub¬ 
stantial  air  threat  will  be  identified  in  the  scenario 
and  confirmed  through  the  data  collectors'  remarks/ 
delays. 


45  1.2. 6. 2  Identify  those  incomplete  immediate  CAS  requests  conducted 

during  a  substantial  air  threat.  The  period (s)  of  sub¬ 
stantial  air  threat  will  be  identified  in  the  scenario 
and  confirmed  through  the  data  collectors'  remarks/ 
delays. 


46  1.2.6  The  immediate  CAS  requests  identified  in  line  numbers 

44  and  45  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  period (s)  of  a  substantial 
air  threat. 

47  1.2. 7.1  Identify  those  complete  immediate  CAS  requests  conducted 

during  a  substantial  air  defense  threat.  The  period (s) 
of  substantial  air  defense  threat  will  be  identified  'in  the 
scenario  and  confirmed  through  the  data  collectors' 
remarks/delays. 


48  1.2. 7. 2  Identify  those  incomplete  immediate  CAS  requests 

conducted  during  a  substantial  air  threat.  The  sub¬ 
stantial  period(s)  of  air  defense  threat  will  be  identified  in 
the  scenario  and  confirmed  through  the  data  collectors 
remarks/delays. 


49  1.2.7 


50  1.2. 3.1 


Those  immediate  CAS  requests  identified  in  line  numbers 
47  and  48  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  period (s)  of  a  substantial 
air  defense  threat. 

Identify  those  complete  immediate  CAS  requests  conducted 
during  a  target  rich  environment.  The  periods  of  target 
rich  environment  will  be  identified  in  the  scenario. 
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51 


1.2. 8. 2 


TABIiE  F-Il-1  (Continued) 

Identify  those  incomplete  immediate  CAS  requests  conducted 
during  a  target  rich  environment.  The  periods  of  target 
rich  environment  will  be  identified  in  the  scenario. 


52 

1.2.8 

Those  Immediate  CAS  requests  identified  in  line  numbers 

50  and  51  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  period (s)  of  a  target  rich 
environment. 

53 

1.2. 9.1 

Identify  those  complete  innediate  CAS  requests  conducted 
with  type  1  ECM  threat.  The  period (s)  where  this  type 

ECM  threat  will  be  employed  will  be  identified  in  the 
scenario  and  confirmed  through  the  logs  of  the  ECM 
force . 

54 

1.2.9.N 

Repeat  line  No.  53  for  each  type  of  ECM  employed,  e.g., 
coRinunication  jamming,  radar  jamming,  etc. 

55 

1.2.9.N+1 

Identify  those  incomplete  immediate  CAS  requests 
conducted  with  type  1  ECM  threat.  The  period (s)  where 
this  type  ECM  threat  will  be  employed  will  be  identified 
in  the  scenario  and  confirmed  through  the  logs  of  the 

EW  unit. 

56 

1.2.9.NtM 

Repeat  line  No.  55  for  each  type  of  ECM  employed,  e.g., 
communication  jcunming,  radar  jamming,  etc. 

57 

1.2.9 

The  immediate  CAS  requests  identified  in  line  numbers 

S3  through  56  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  period (s)  of  an  ECM  threat. 

58 

1.2 

Those  immediate  CAS  requests  identified  in  line  numbers 

23  through  57  form  the  data  base  for  those  immediate  CAS 
requests  conducted  under  deviation  from  Base  Case. 

59 

1.3. 1.1 

Identify  those  complete  immediate  CAS  requests  conducted 
by  type  1  aircraft.  The  type  of  aircraft  is  identified 
on  the  request  data  form. 

60 

1.3.1.N 

Repeat  line  No.  58  for  each  type  of  aircraft  employed, 
e.g.,  F-4 ,  A-7,  AH-1,  etc. 

61 

1.3.1.N+1 

Identify  those  incomplete  immediate  CAS  requests 
conducted  by  type  1  aircraft.  The  type  of  aircraft 
is  identified  on  the  request  data  form. 

62 

1.3.1.N+M 

Repeat  line  No.  61  for  each  type  of  aircraft  employed, 
e.g.,  F-4,  A-7,  AH-1,  etc. 

63 

1.3.1 

Those  immediate  CAS  requests  identified  in  line  numbers 

59  through  62  form  the  data  base  for  those  immediate  CAS 
requests  conducted  with  the  various  types  of  aircraft 
employed . 

64 

1.3. 2.1 

Identify  those  complete  immediate  CAS  requests  conducted 
from  ground  alert  resources. 

65 

1.3. 2. 2 

Identify  those  incomplete  immediate  CAS  requests  conducted 
from  ground  alert  resources. 

66 

1.3.3 

Those  immediate  CAS  requests  identified  in  line  numbers 

64  and  65  form  the  data  base  for  those  iimiiediate  CAS 

requests  conducted  with  ground  alert  resources. 


F-II-8 


TABLE  F -ll-l  (Continued) 


67 

1.3. 3.1 

Identify  those  complete  iimnediate  CAS  requests  conducted 
from  ground  alert  forward  resources. 

68 

1.3. 3. 2 

Identify  those  incomplete  iimnediate  CAS  requests  conducted 
from  ground  alert  forward  resources. 

69 

1.3.3 

Those  iimnediate  CAS  requests  identified  in  line  numbers 

67  and  68  form  the  data  base  for  those  immediate  CAS 
requests  conducted  with  ground  alert  forward  resources. 

70 

1.3. 4.1 

Identify  those  complete  immediate  CAS  requests 
conducted  from  air  alert  resources. 

71 

1.3. 4. 2 

Identify  those  incomplete  iimnediate  CAS  requests 
conducted  from  air  alert  resources. 

72 

1.3.4 

The  immediate  CAS  requests  identified  in  line  numbers 

70  and  71  form  the  data  base  for  those  immediate  CAS 

requests  conducted  with  air  alert  resources. 

73 

1.3. 5.1 

Identify  those  complete  immediate  CAS  requests  conducted 
from  deck  alert  resources. 

74 

1.3. 5. 2 

Identify  those  incomplete  iimnediate  CAS  requests 
conducted  from  deck  alert  resources. 

75 

1.3.5 

Those  immediate  CAS  requests  identified  in  line  numbers 

73  and  74  form  the  data  base  for  those  immediate  CAS 
requests  conducted  with  deck  alert  resources. 

76 

1.3. 6.1 

Identify  those  complete  immediate  CAS  requests  conducted 
from  diverted  resources. 

77 

1.3. 6. 2 

Identify  those  incomplete  immediate  CAS  requests 
conducted  from  diverted  resources. 

78 

1.3.6 

Those  immediate  CAS  requests  identified  in  line  numbers 

76  and  77  form  the  data  base  for  those  immediate  CAS 
requests  conducted  with  diverted  resources. 

79 

1. 3.7.1 

Identify  those  complete  immediate  CAS  requests  conducted 
from  five  minute  alert  status. 

80 

1.3. 7. 2 

Identify  those  incomplete  immediate  CAS  requests 
conducted  from  five  minute  alert  status. 

81 

1.3.7 

Those  immediate  CAS  requests  identified  in  line  numbers 

79  and  80  form  the  data  base  for  those  immediate  CAS 
requests  conducting  from  five  minute  alert  resources. 

82 

1.3. 8.1 

Identify  those  complete  immediate  CAS  requests  conducted 
from  fifteen  minute  alert  status. 

83 

1.3. 8. 2 

Identify  those  incomplete  immediate  CAS  requests 
conducted  from  fifteen  minute  alert  status. 

84 

1.3.8 

Those  isEsediate  CAS  requests  identified  in  line  numbers 

82  and  83  form  the  data  base  for  those  Immediate  CAS 
requests  conducted  with  fifteen  minute  alert  status. 

85 

1.3. 9.1 

Identify  those  complete  immediate  CAS  requests  conducted 
from  other  than  five  and  fifteen  minute  alert  status. 

86 

1.3. 9. 2 

Identify  those  incomplete  immediate  CAS  requests  conducted 
from  other  than  five  and  fifteen  minute  alert  status. 
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87 

1.3.9 

Those  immediate  CAS  requests  identified  in  line  numbers 

85  and  86  form  the  data  base  for  those  immediate  CAS 
requests  conducted  with  other  than  five  or  fifteen  minute 
alert  status. 

88  • 

1.3.10.1 

Identify  those  complete  Innediate  CAS  requests  conducted 
with  adverse  weather  at  the  ground  alert  site.  This  will  be 
identified  through  IFR  conditions  at  launch/take  off. 

89 

1.3.10.2 

Identify  those  incomplete  inmediate  CAS  reouests 
conducted  with  adverse  weather  at  the  ground  alert  site. 

This  will  be  identified  through  IFR  conditions  at  launch/ 
take  off. 

90 

1.3.10 

Those  iimnediate  CAS  requests  identified  in  line  ni^rs 

88  and  89  form  the  data  base  for  those  i^diate  ^ 
requests  conducted  with  adverse  weather  at  the  ground  alert 

site. 

91 

1.3.11.1 

Identify  those  complete  iianediate  CAS  requests  conducted 
with  weather  in  the  target  area.  This  will  Include 

CAS  requests  fulfilled  with  ASRT  and  those  with  weather 
delays/holds  in  the  terminal  area. 

92 

1.3.11.2 

Identify  those  incomplete  limnediate  CAS  requests 
conducted  with  adverse  weather  in  the  target  area.  These 
will  include  CAS  requests  fulfilled  with  ASRT  and  those 
with  weather  delays /holds  in  the  terminal  area. 

93 

1.3.11 

Those  immediate  CAS  requests  identified  in  line  num^rs 

90  and  91  form  the  data  base  for  those  immediate  CAS 
requests  with  weather  in  the  terminal  area. 

94 

1.3.12 

Identify  those  complete  immediate  CAS  requests  with 
one  pass  on  the  target. 

95 

1.3.13 

Identify  those  complete  immediate  CAS  requests  with 
more  than  one  pass  on  the  target. 

96 

1.3.14 

Identify  those  complete  immediate  CAS  requests 
conducted  against  personnel  in  the  open. 

97 

1.3.15 

Identify  those  complete  immediate  CAS  requests  conducted 
against  personnel  covered. 

98 

1.3.16 

Identify  those  complete  iimnediate  CAS  requests  conducted 
against  wheeled  vehicles. 

99 

1.3.17 

Identify  those  complete  immediate  CAS  requests  conducted 
against  armored  vehicles/tanks. 

100 

1.3.18 

Identify  those  complete  inmiediate  CAS  requests  conducted 
against  hardened  structures. 

101 

1.3.19 

Identify  those  complete  immediate  CAS  requests  conducted 
with  a  FAC (A)  controller. 

102 

1.3.20 

Identify  those  complete  immediate  CAS  requests  conducted 
with  a  FAC(G)  controller. 

103 

1.3.21.1 

Identify  those  complete  immediate  CAS  requests  conducted 
in  support  of  an  offensive  operation. 
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104 

1.3.21.2 

Identify  those  incoaplete  1—ediete  CAS  requesta 
conducted  in  support  of  an  offensive  operation. 

lOS 

1.3.21 

Thoae  iiwaediate  CAS  requests  identified  in  line  nuad>ers 

103  and  104  fom  the  data  base  for  those  insediate  CAS 
requests  conducted  during  an  offensive  operation. 

106 

1.3.22.1 

Identify  those  coaqilete  issMdiate  CAS  requests 
conducted  in  support  of  a  defensive  operation. 

107 

1.3.22.2 

Identify  thoae  incos^lete  iasMdiate  CAS  requests 
conducted  in  support  of  a  defensive  operation. 

108 

1.3.22 

Those  immediate  CAS  requests  identified  in  line  numbers 

106  and  107  form  the  data  base  for  those  imsMdiate  CAS 
requesta  conducted  during  a  defensive  operation. 

109 

1.3.23.1 

Identify  those  complete  immediate  CAS  requests  conducted 
in  support  of  a  retrograde  operation. 

110 

1.3.23.2 

Identify  those  incomplete  immediate  CAS  requests 
conducted  in  support  of  a  retrograde  operation. 

111 

1.3.23 

Those  immediate  CAS  requests  identified  in  line  numbers 

109  and  110  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  a  retrograde  operation. 

112 

1.3.24.1 

Identify  those  complete  immediate  CAS  requests  conducted 
in  support  of  a  special  operation. 

113 

1.3.24.2 

Identify  those  incomplete  immediate  CAS  requests  conducted 
in  support  of  a  special  operation. 

114 

1.3.24 

Those  immediate  CAS  requests  identified  in  line  numbers 

112  and  113  form  the  data  base  for  those  immediate  CAS 
requests  conducted  during  a  special  operation. 

115 

1.3.25 

Identify  those  complete  immediate  CAS  requests  conducted 
with  the  target  in  open  terrain. 

116 

1.3.26 

Identify  those  complete  immediate  CAS  requests  conducted 
with  the  target  in  cluttered  terrain. 

117 

1.3.27 

Identify  those  complete  immediate  CAS  requests  conducted 
with  the  target  marked  with  pyrotechnic  smoke. 

118 

1.3.28 

Identify  those  complete  Immediate  CAS  requests  conducted 
with  the  target  identified  visually. 

119 

1.3.29 

Identify  those  complete  immediate  CAS  requests  conducted 
with  the  target  marked  with  panels. 

120 

1.3.30 

Identify  those  complete  immediate  CAS  requests  conducted 
with  the  target  marked  with  laser. 

121 

1.3.31 

Identify  those  con^lete  immediate  CAS  requests  conducted 
with  the  target  marked  with  other  than  visual,  pyrotechnic 
smoke  panels  or  laser. 

122 

1.3.32 

Identify  those  completed  immediate  CAS  requests  conducted 
with  assigned  ordnance. 

123 

1.3.33 

Identify  those  complete  immediate  CAS  requests  conducted 
with  onboard  ordnance. 
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» 


1'‘3  Those  immediate  CAS  requests  identified  in  Line  No.  59 

thru  123  form  the  date  base  for  those  isnsdiate  CAS  re¬ 
quests  conducted  with  mission  variables.  Line  items 
Nos.  59  thru  123  were  for  the  total  sample  site.  A 
separate  identification  of  these  variables  for  each  of 
the  paths  identified  in  the  Base  Case  (Line  Nos.  125  thru 
160)  and  for  each  of  the  deviations  from  Base  Case  (Line 
Nos.  23  thru  58)  will  be  accomplished.  Summations  from 
the  total  sample  site  will  be  combined  with  the  Base  Case, 
dsviations  from  Base  Case,  and  the  non-controllable  mission 
variables  in  the  form  of  Teibles  D-6  thru  0-9  for  the 
appropriate  command  and  control  system  for  CAS.  Separate 
listing  of  variables  for  each  controlled  condition  will  be 
identified  and  tabulated. 


125  1.4. 1.1 


126  1.4. 1.7 


For  the  Army/Air  Force  Command  and  Control  Neturork  for 
Close  Air  Support,  Identify  those  Base  Case  coiiq>lete 
Immediate  CAS  requests  (Line  No.  11)  which  initiate  at 
battalion  and  are  fulfilled  by  DASC  ground  alert 
resources  (Path  No.  1  in  Table  E-1). 

Repeat  Line  No.  125  for  each  of  the  seven  paths. 


127  1.4. 1.8 


128  1.4. 1.9 


129  1.4.1.15 


Identify  by  unique  path  number  the  various  other  paths 
a  Base  Case  conq^lete  immediate  CAS  request  might  take 
in  the  network  and  so  identify  the  requests  which 
followed  these  paths. 

For  the  Army/Ait  Force  Command  and  Control  Network  for 
Close  Air  Support,  identify  those  Base  Case  incomplete 
immediate  CAS  requests  (Line  No.  21)  which  initiate  at 
battalion  and  are  fulfilled  by  DASC  ground  alert 
resources  (Path  No.  1  in  Table  E-1). 

Repeat  Line  No.  128  for  each  of  the  seven  paths. 


130  1.4.1.16 

131  1.4.1 


132  1.4. 2.1 


Using  the  same  additional  path  identification  used  in 
Line  No.  127,  identify  those  incomplete  innediate  CAS 
requests  accordingly. 

Those  immediate  CAS  requests  identified  in  Line  Nos.  125 
thru  130  represent  the  distribution  of  Base  Case  condi¬ 
tions  in  the  Amy/Air  Force  Command  and  Control  Network 
for  CAS. 

For  the  Army  Command  and  Control  Network  for  Attack 
Helicopter  Close  Air  Support,  identify  those  Base  Case 
immediate  CAS  requests  (Line  No.  11)  fulfilled  with 
ground  alert  resources  under  battalion  control. 


133  1.4. 2. 6  Repeat  Line  No.  132  for  each  of  the  six  paths  identified 

in  Table  e-7. 

134  1.4. 2. 7  Identify  by  unique  path  numbers  the  various  other  paths 

Base  Case  complete  innediate  CAS  requests  might  take  in 
the  network  and  so  identify  the  requests  which  followed 
these  paths. 
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135  1.4. 2. 8  For  the  Amy  Cosnend  and  Control  Network  for  Attack 

Helicopter  Close  Air  Support,  identify  those  Base  Case 
incomplete  isnediate  CAS  requests  (Line  No.  21)  using 
path  No.  1. 


136 


1.4.2.13 


Repeat  Line  No.  135  for  each  of  the  six  paths . 


137  1.4.2.14 

138  1.4. 3.1 

139  1.4. 3. 2 

140  1.4. 3. 3 

141  1.4. 3. 4 

142  1.4. 3. 5 

143  1.4. 3. 6 


144  1.4. 3. 7 

145  1.4. 3. 8 

146  1.4. 4.1 

147  1.4. 4. 2 


Using  the  same  additional  path  identification  used  in 
Line  No.  134,  identify  those  incomplete  immediate  CAS 
requests  accordingly. 

For  the  Navy/Marine  Corps  Commcmd  and  Control  Network  for 
Close  Air  Support  (Control  Afloat),  identify  those 
Base  Case  complete  ininediate  CAS  requests  (Line  No.  11) 
fulfilled  with  TACC/SACC  air  alert. 

For  the  Navy /Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (Control  Afloat)  identify  those 
Base  Case  complete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  with  TACC/SACC  Divert. 

For  the  Navy/Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (Control  Afloat) ,  identify  those 
Base  Case  complete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  with  TACC/SACC  Deck  Alert. 

Identify  by  unique  path  numbers  the  various  other  paths 
Base  Case  complete  immediate  CAS  requests  might  take  in 
the  Network  and  so  identify  the  requests  which  followed 
these  paths. 

For  the  Navy /Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (Control  Afloat) ,  identify  those 
Base  Case  incomplete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  with  TACC/SACC  air  alert. 

For  the  Navy/Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (Control  Afloat),  identify  those 
Base  Case  incomplete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  with  TACC/SACC  Divert. 

For  the  Navy/Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (Control  Afloat) ,  identify  those 
Base  Case  incomplete  immediate  CAS  requests  (Line  No. 

11)  fulfilled  with  TACC/SACC  Deck  Alert. 

Using  the  same  additional  path  identification  used  in 
Line  No.  141,  identify  those  incomplete  immediate  CAS 
requests  accordingly. 

For  the  Navy/Marine  Corps,  command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  complete  immediate  CAS  requests  (Line  No. 

11)  fulfilled  by  DASC  controlled  ground  alert  forward. 

For  the  Navy /Marine  Corps  command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  complete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  by  DASC  controlled  air  alert. 


F-II-13 


9. 


TABLE  (Continued) 


148  1.4. 4. 3 


149  1.4. 4. 4 


150  1.4. 4. 5 


151  1.4. 4. 6 


152  1.4. 4. 7 


153  1.4. 4. 8 


154  1.4. 4. 9 


155  1.4.4.10 


156  1.4.4.11 


157  1.4.4.12 


158  1.4.4.13 


159  1.4.4.14 

160  1.4 


For  the  Navy/Harine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  complete  imnediate  CAS  requests  (Line  No.  11) 
fulfilled  by  DASC  controlled  ground  alert. 

For  the  Navy/Harine  Corps  Coimnand  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those  Base 
Case  complete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  by  TACC  controlled  divert. 

For  the  Navy/Harine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  complete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  by  TACC  controlled  air  alert. 

For  the  Navy/Harine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  complete  immediate  CAS  requests  (Line  No.  11) 
fulfilled  by  TACC  controlled  ground  alert. 

Identify  by  unique  part  number  the  various  other  paths 
Base  Case  complete  immediate  CAS  requests  might  take 
in  the  network  and  so  identify  the  requests  which 
followed  these  paths. 

For  the  Navy/Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  incomplete  immediate  CAS  requests  (Line  No. 

21)  using  Path  No.  1. 

For  the  Navy/Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  incomplete  immediate  CAS  requests  (Line  No.  21) 
using  Path  No.  2. 

For  the  Navy/Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  incomplete  immediate  CAS  requests  (Line  No.  21) 
using  Path  No.  3. 

For  the  Navy/Marine  Corps  Command  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  Identify  those 
Base  Case  Incomplete  immediate  CAS  requests  (Line  No.  21) 
using  Path  No.  4. 

For  the  Navy/Harine  Corps  Comnand  and  Control  Network  for 
Close  Air  Support  (control  ashore) ,  identify  those 
Base  Case  Incomplete  Immediate  CAS  requests  (Line  No.  21) 
using  Path  No.  5. 

For  the  Navy /Marine  Corps  Commeuid  and  Control  Nettfork  for 
Close  Air  Support  (control  ashore) ,  identify  those  Base 
Case  incomplete  immediate  CAS  requests  (Line  No.  21) 
using  Path  No.  6. 

Using  the  same  additional  path  identification  used  in 
Line  No.  152,  identify  those  incomplete  immediate  CAS 
requests  accordingly. 

Those  Immediate  CAS  requests  identified  in  line  numbers 
125  through  159  form  the  data  base  for  those  iimediate 
CAS  requests  conducted  through  the  specific  paths  for 
analysis  and  other  associated  paths  in  the  three  coimnand 
and  control  networks  for  CAS. 
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161  1 


162  2. 1.1.1 


163  2. 1.1. 2 


164  2.1.1 


165  2.1 


166  2. 2. 1.1 


167  2. 2. 1.2 


The  various  classifications  of  imnediate  CAS  requests 
to  be  used  in  addressing  the  ten  of  the  eleven  JCS 
objectives  (ANNEX  A)  are  identified  in  Lines  02  through 
160  above. 

The  time  of  first  attempt  to  transmit  a  request/action 
to  the  next  node  is  found  in  the  data  form  questionnaires. 
These  times  are  contained  in  the  Request  Phase  only,  as 
defined  in  the  appropriate  event  definitions  for  the 
three  command  and  control  networks  for  CAS  analvzed. 

The  data  questionnaire  numbers  associated  with  the 
request  phase  event  numbers  identified  may  be  found 
in  Tables  E-6,  E-12,  E-17  or  E-22. 

The  time  of  acknowledgement  of  a  request  at  the  present 
node  is  found  in  the  data  form  questionnaires.  The 
ted>les  identified  in  Line  No.  162  apply  also  to  this  time. 
Use  the  times  recorded  at  the  same  node  for  this  and 
Line  No.  162  where  possible.  This  will  remove  some 
error  in  the  time  synchronization. 

The  node  processing  time  may  be  determined  through  the 
following  relation: 

{Time  first  attempt  to)  fTime  reguest/actiohl 
transmit  request/  I  -  /acknowledged  by  the^ 
action  to  next  node  j  [present  node  J 

The  processing  times  for  the  three  command  and  control 
networks  for  CAS  are  identified  in  Tables  E-3,  E-», 

E-14  or  E-19. 

For  each  of  the  immediate  CAS  requests  in  the  various 
classifications  in  Lines  2  through  160,  calculate  the 
processing  time  for  each  immediate  CAS  request  for  each 
classification  (Line  2  through  160  above)  within  each 
command  and  control  network  for  CAS.  A  system  of 
identifying  these  processing  times  with  the  appropriate 
Immediate  CAS  request  is  required  for  further  analysis. 

The  time  of  acknowledgment  of  a  request/action  at  the 
next  node  is  found  in  the  data  form  questionnaires. 

These  times  are  contained  in  the  request  phase  only  as 
defined  for  the  three  command  and  control  networks  for 
CAS  in  the  appropriate  event  definitions  (Tables  e-2, 

E-8,  E-12,  E-17  or  E-22. 

The  time  of  first  attempt  to  transmit  a  request/action 
to  the  next  node  is  found  in  the  same  event  definition 
and  event/question  relations  in  the  tables  identified 
in  Line  No.  165. 


168  2.2.1  The  node-to-node  communications  may  be  determined 

through  the  following  relation: 

{Time  request/actiori  Irime  first  attempt! 

acknowledged  by  thel  -  <to  transmit  from 
next  node  j  [present  node  J 

The  node-to-node  communications  time  for  the  three 
command  and  control  networks  for  CAS  are  identified  in 
Tables  E-4,  E-10,  E-15  and  E-20. 
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169  2.2 


170  2. 3. 1.1 


171  2. 3. 1.2 


172  2.3.1 


173  2. 3. 2.1 


174  2. 3. 2. 2 


175  2.3.2 


For  each  of  the  Immediate  CAS  requests  in  the  various 
classifications  in  Lines  2  through  160,  calculate  the 
node-to-node  communications  times  for  each  immediate 
CAS  request  for  each  classification  (Line  2  through 
160  above)  within  each  command  and  control  network  for 
CAS.  A  system  of  identifying  these  node-to-node 
communications  times  with  the  related  immediate  CAS 
request  is  required  for  fuither  analyses. 


The  time  of  ac)cnowledgement  of  a  request/action  at  the 
next  node  is  found  in  the  data  form  questionnaires. 

These  times  are  associated  with  the  Request  Phase  only 
as  defined  in  Line  No.  166. 

The  time  of  acknowledgment  of  a  request/action  at  the 
present  node  is  found  in  the  data  form  questionnaires. 
These  times  are  associated  with  request  phase  only  as 
defined  in  Line  No.  163. 

The  link  time  may  be  determined  through  the  following 
relation: 

{Time  of  Acknowledgment' 
of  a  request/action 
at  the  next  node 

The  link  times  for  the  three  coimand  and  control  networks 
for  CAS  are  identified  in  Tables  E-5,  E-11,  E-16  and  E-21, 
An  alternate  technique  for  link  times  may  be  determined 
through  the  following  relation: 


Link  _ 

(processing 

,  jcommunications 

Time 

:  Time 

\  Time 

For  each  of  the  Immediate  CAS  requests  in  the  various 
classifications  In  Lines  2  through  160,  calculate  the 
link  times.  The  sequence  of  link  times  is  shown  in 
Figures  E-3,  E-10,  E-12  and  E-13.  A  system  of 

identifying  these  link  times  with  the  appropriate  CAS 
request  is  required  for  further  analyses. 

The  time  of  acknowledgment  of  a  request  by  the  delivery 
agent,  a  launch  order  (E-01)  or  an  execution  order 
(E-02),  is  found  on  the  data  form  questionnaires.  For 
each  of  the  three  command  and  control  networks  fo*  CAG 
refer  to  Tables  E-24  through  e-27  to  determine  the 
appropriate  questions . 

The  start  time  for  each  of  the  three  command  and  control 
networks  for  CAS  is  different  for  each  network.  The 
appropriate  event  identifying  the  initiation  of  an 
immediate  CAS  request  is  defined  in  Tables  e-2,  e-r 
E-13  and  E-18.  The  appropriate  questions  are  identified 
in  Tables  E-6,  E-12,  E-17,  and  E-22. 

The  Request  Phase  elapse  time  may  be  determined  through 
the  following  relation: 

Request  Phase  ^  /Time  of  Acknowledgment!  _  feequest  Phase"! 
Elapse  Time  ^by  Delivery  Agent  J  ptart  Time  j 

The  Request  Phase  elapse  time  may  also  be  determined 
through  a  summation  of  the  link  times  associated  with 
the  CAS  request  being  analyzed.  Calculate  the  Request 
Phase  elapse  time  for  each  immediate  CAS  request  in  the 


fTime  of  acknowledgement 
-  (of  a  request/action  V 

[at  the  present  node  I 
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176  2. 3. 3.1 


177  2. 3. 3. 2 


178  2.3.3 


179  2. 3. 4.1 


ISO  2. 3. 4. 2 


various  classifications  in  Lines  2  through  160  within 
each  comnand  and  control  network  for  CAS.  A  system  of 
identifying  the  Request  Phase  elapse  time  with  the 
appropriate  CAS  request  is  required  for  further  analysis. 

The  time  at  which  the  flight  leader  reports  first  weapons 
release  (E“9)  is  found  in  the  data  form  questionnaires. 
The  appropriate  question  is  identified  in  Tables  E-23 
through  E-26  for  each  of  the  three  command  and  control 
networks  for  CAS. 

The  time  at  which  the  flight  cleared  to  attack  the 
designated  target  (FAC/controller  mission)  (E-8)  is 
found  in  the  data  form  questionnaires.  The  appropriate 
question  is  identified  in  Tables  E-23  through  E-26 
for  each  of  the  three  command  and  control  networks  for 
CAS  being  analyzed. 

The  first  pass  target  attack  time  may  be  determined 
through  the  following  relation: 

First  Pass  1  Time  Flight  )  I  Time  Flight  1 

Target  “  ' Reports  First  >  “  , Cleared  to  > 

Attack  Time  (Weapons  Release,  (Attack  Target^ 

Calculate  the  first  pass  target  attack  time  for  each 
complete  immediate  CAS  request  in  the  various  classifi¬ 
cations  (Lines  2  through  160)  within  each  command  and 
control  network  for  CAS.  A  system  to  identify  the 
first  pass  target  attack  times  with  the  appropriate 
Immediate  CAS  request  is  required  for  further  analysis. 

The  time  at  which  the  flight  cleared  to  attack  the 
designated  target  (FAC/controller  missions)  (E-8)  is 
found  in  the  data  form  questionnaires.  The  appropriate 
question  la  identified  in  Tables  E-23  through  E-26  for 
each  of  the  three  command  and  control  networks  for  CAS 
being  analyzed. 

The  time  at  which  voice  coimnunication.has  been  ested>lished 
between  the  ASRT  controller  or  FAC  and  the  flight  leader, 
and  the  aircraft  is  20,000  meters  from  the  target  for 
the  first  time  (E-6)  is  found  in  the  data  form  question¬ 
naires.  The  appropriate  question  is  identified  in 
Tables  e-23  through  E-26  for  the  three  command  and 
control  networks  for  CAS  being  emalyzed. 


ISI  2.3.4 


The  target  acquisition  time  may  be  determined  through 
the  following  relation: 


Tar jet 

Acquisition 

Time 


Flight 
Cleared  to 
Attack  The 
Target 


I  Time  voice 
communication  has 
been  established 
between  the  ASRT 
controller  or  FAC 
and  the  flight 
leader  and  the 
aircraft  is  20,000 
meters  from  the 
target  the  first  time. 


Calculate  the  target  acquisition  time  for  each  complete 
immediate  CAS  request  in  the  various  classifications 
(Lines  2  through  160)  within  each  command  and  control 
network  for  CAS.  A  system  to  identify  the  target 
acquisition  times  with  the  appropriate  immediate  CAS 
request  is  required  for  further  analysis. 
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182  2.3.S.1 


183  2. 3. 5. 2 


184'  2.3.S 


185  2. 3. 6.1 


186  2.3.6. 2 


187  2.3.6 


The  tine  at  which  voice  conmunication  has  been  estab¬ 
lished  between  the  ASRT  controller  or  FAC  and  the  flight 
leader,  and  the  aircraft  is  20,000  meters  from  the  target 
for  the  first  time  (E-6)  is  found  in  the  data  form 
questionnaires.  The  appropriate  question  is  identified 
in  Tables  e-23  through  b-26  for  each  of  the  three  command 
and  control  networks  for  (»S  being  analyzed. 

The  tine  at  which  the  lead  aircraft  leaves  the  surface 
of  the  ground  or  the  deck  of  an  aircraft  carrier  (E-3) 
is  found  in  the  data  form  questionnaire.  The  appropriate 
question  is  identified  in  Tables  E-23  through  e-26  for 
the  three  comntnd  and  control  networks  for  CAS  being 
analyzed. 


The  transit  time  may  be  determined  through  the  following 
relation: 


Transit 

Time 


TisM  voice  communi¬ 
cation  has  been 
established  between 
the  ASRT  controller 
or  FAC  and  the  flight 
leader  and  the  air¬ 
craft  is  20,000 
meters  from  the  target 
for  the  first  time. 


Time  lead  air¬ 
craft  leaves  the 
surface  of  the 
ground  or  the 
deck  of  an 
aircraft  carrier. 


Calculate  the  transit  time  for  each  complete  immediate 
C^  request  in  the  various  classifications  (Lines  2 
through  160)  within  each  command  and  control  network 
for  CAS.  A  system  to  identify  the  transit  time  with 
the  appropriate  immediate  CAS  request  is  required  for 
further  analysis. 


The  time  at  whidt  the  lead  aircraft  leaves  the  surface 
of  the  ground  or  the  deck  of  an  aircraft  carrier  (E-3) 
is  found  in  the  data  form  questionnaires.  The  appropriate 
question  is  identified  in  Tables  E-23  through  £-26  for 
each  of  the  three  command  and  control  networks  for  CAS. 


The  time  at  which  the  flight  leader  on  ground  alert  or 
deck  alert  acknowledges  receipt  of  a  launch  order  (E-01) , 
the  time  at  which  the  flight  leader  on  air  alert  acknow¬ 
ledges  receipt  of  an  order  to  execute  a  CAS  mission 
(E-02) ,  or  the  time  at  which  the  flight  leader  acknowledges 
instructions  assigning  him  a  new  CAS  mission  (E-12)  is 
found  in  the  data  form  questionnaire.  The  appropriate 
question  is  identified  in  Tables  E-23  through  E-26  for 
the  command  and  control  networks  for  CAS  being  analyzed. 

The  air  crew  reaction  time  may  be  determined  through 
the  following  relation: 


air  Craw 
Zaacclon 
Tina 


'what  is  the  tima' 
at  which  th« 
l«ad  aircraft 
iaavos  the 
surface  of  the 
<iround  or  the 
deck  of  an  air¬ 
craft  carrier 
(E-3>. 


Time  fit  Idr  on 
ground  alert  or  deck 
alert  acknowledges 
receipt  of  a  launch 
order  or r  time  fit 
Idr  on  air  alert 
acknowledges 
receipt  of  an 
orvier  to  execute, 
or  what  is  the  time 
at  which  the  fit 
Idr  acknowledgee 
instructions 
assigning  him  a 
new  CAS  mission 
'(E-X2). 
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TABLE  F-II-1  (Continued) 


Calculate  air  craw  reaction  time  for  each  complete 
imnediate  CAS  request  in  the  various  classifications 
(Line  numbers  2  through  160)  within  each  command  and 
control  network  for  CAS.  A  system  to  identify  air 
crew  reaction  times  with  the  appropriate  immediate 
CAS  request  is  required  for  further  analysis. 

1R8  2. 3. 7.1  The  time  at  which  the  flight  leader  on  ground  alert 

or  deck  alert  acknowledges  receipt  of  a  launch  order 
(E-01) ,  the  time  at  which  the  flight  leader  on  air 
alert  acknowledges  receipt  of  an  order  to  execute  a 
CAS  mission  (E'02) ,  the  time  at  which  the  flight 
leader  acknowledges  instructions  assigning  him  a  new 
CAS  mission  (£-12)  is  found  in  the  data  form 
questionnaires.  The  appropriate  question  is  identified 
in  Tables  E- 2 3  through  E- 2 6  for  each  of  the  three 
command  and  control  networks  for  CAS  being  analyzed. 

189  2. 3. 7. 2  The  time  at  which  the  flight  leader  acknowledges 

receipt  of  a  message  from  a  control  agency  that  the 
mission  cannot  be  completed,  or  the  time  at  which  a 
controller /coordinator  acknowledges  receipt  of  a  message 
from  the  flight  leader  that  the  mission  cannot  be 
completed  (E-18)  is  found  in  the  data  form  questionnaire. 
The  appropriate  question  is  identified  in  Tables  E-23 
through  E-26  for  the  three  command  and  control  networks 
for  CAS  being  analyzed. 

190  2.3.7  The  CSC  abort  reaction  time  may  be  determined  through 

the  following  relation: 


Time  fit  Idr  on 

Time  fit  Idr 

CSC  abort 

ground  alert  or 
deck  alert 

acknowledges 
receipt  of  a 

reaction  « 

acknowledges 

'  -  < 

message  from  a 

Time 

receipt  of  a 

control  agency 

launch  order, 
time  fit  Idr  on 
air  alert 
ackncwledges 
receipt  of  an 
order  to  execute, 
or  the  time  at 
which  the  fit 

Idr  acknowledges 
instructions 
assigning  him 
a  new  CAS  mission. 

that  the  mission 
cannot  be  completed, 
time  controller/ 
coordinator  acknowl¬ 
edges  receipt  of  a 
message  from  the 
fit  Idr  that  the 
mission  cannot  be 
completed . 

Calculate  the  CSC  abort  reaction  time  for  each  complete 
immediate  CAS  request  in  the  various  classifications 
(Line  numbers  2  through  160)  within  each  command  and 
control  network  for  CAS.  A  system  to  identify  the 
CSC  abort  reaction  times  and  the  appropriate  immediate 
CAS  request  is  required  for  further  analysis. 
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TABLE  F-II-1  (Contlnuad) 


2. 3.8.1 


Th«  time  at  which  the  flight  leader  acknowledges 
receipt  of  a  message  from  a  control  agency  that  the  mission 
cannot  be  completed,  or  the  time  at  which  a  controller/ 
coordinator  acknowledges  receipt  of  a  message  from  the 
flight  leader  that  the  mission  cannot  be  completed  (E-18) 
is  found  in  the  data  form  questionnaires. 


2. 3. 8. 2 


The  time  at  which  the  flight  leader  on  grotind  alert  or 
deck  alert  acknowledges  receipt  of  a  launch  order  (E-01), 
the  time  at  which  the  flight  leader  on  air  alert  acknowl¬ 
edges  receipt  of  an  order  to  execute  a  CAS  mission  (E-02) , 
or  the  time  at  which  the  flight  leader  acknowledges 
instructions  assigning  him  a  new  CAS  mission  (E-12)  is 
found  in  the  data  form  questionnaire. 


The  delay  time  due  to  mission  abort  may  be  determined 
through  the  following  relation: 


Ottlay  Tin* 
Qua  to 
Mission 
Abort 


Pit  Idr  ACknowl- 
cdqas  receipt  of 
^  a  message  front 
a  control  agency 
that  the  mission 
cannot  be  c©m“ 
pletcd,  or  tiifco 
coordinator 
acknowledges 
receipt  of  a 
message  from 
the  fit  Idr 
that  the  mission 
Cannot  be  com'- 
plated. 


Time  fit  Idr  on 
ground  alert  or 
deck  alert  acknowl- 
edces  receipt  of 
a  launch  order, 
tine  fit  Idr  on 
air  alert  acknowl* 
edges  receipt  of 
an  order  to 
execute  a  CAS 
mission,  or  the 
time  fit  Idr 
acknowledges 
instructions 
assigning  him  a 
new  CAS  mission. 


2. 3. 9.1 


2. 3. 9. 2 


Calculate  the  delay  time  due  to  mission  abort  for 
each  complete  imnediate  CAS  request  in  the  various 
classifications  (Line  numbers  2  through  160)  within 
each  command  atnd  control  network  for  CAS.  A  system 
to  identify  the  delay  time  due  to  mission  aborts  with 
the  appropriate  immediate  CAS  request  is  required  for 
further  analysis. 

The  time  at  which  the  fit  Idr  on  ground  alert  or 
deck  alert  acknowledges  receipt  of  a  launch  order  (E-01) , 
the  time  at  which  the  fit  Idr  on  air  alert  acknowledges 
receipt  of  an  order  to  execute  a  CAS  mission  (E-02) ; 
or  the  time  at  which  the  fit  Idr  acknowledges  instructions 
assigning  a  new  CAS  mission  (E-12)  is  found  in  the  data 
form  questionnaire. 

The  time  at  which  the  flight  leader  on  ground  alert  or 
deck  alert  acknowledges  receipt  of  a  launch  order  (E-01) , 
the  time  at  which  the  flight  leader  on  air  alert 
acknowledges  receipt  of  an  order  to  execute  a  CAS 
mission,  or  the  time  at  which  the  flight  leader  acknowl¬ 
edges  instructions  assigning  him  a  new  CAS  mission  (E-12) 
is  found  in  the  data  form  Questionnaire. 

The  mission  delay  time  (for  requests  which  have  an 
abort  and  a  tasking  of  a  new  mission)  may  be  determined 
through  the  following  relation: 


r-II-20 
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TABLE  F-lI-1  (Continued) 


f  .  ■»  r_.  —  1 


Mission 

Time  fit  Idr 

Time  fit  Idr  on 

Delay 

on  ground 

ground  alert  or 

Time  ( for 

alert  or 

deck  alert 

Requests  > 

deck  alert 

>  -  . 

acknowledges 

which  have 

acknowledges 

receipt  of  a 

an  Abort 

receipt  of  a 

launch  order. 

and  a 

launch  order. 

time  fit  Idr 

Tasking 

time  fit  Idr 

on  air  alert 

of  a  New 

on  air  alert 

acknowledges 

Mission 

acknowledges 
receipt  of 
an  order 
to  execute, 
or  time  fit 

Idr  acknowl¬ 
edges  instruc¬ 
tions  assigning 
a  new  CAS 

receipt  of  an 
order  to  execute, 
or  time  fit  Idr 
acknowledges 
instructions 
assigning  him 
a  new  CAS  mission. 

mission. 

Calculate  the  mission  delay  time  (for  requests  which 
have  an  abort  and  a  tasking  of  a  new  mission)  for  each 
complete  immediate  CAS  request  in  the  various  classifi¬ 
cations  (Lines  2  through  160)  within  each  command  and 
control  network  for  CAS.  A  system  to  identify  the 
mission  delay  time  (for  requests  which  have  an  abort 
and  a  tasking  of  a  new  mission)  with  the  appropriate 
immediate  CAS  request  is  required  for  further  analysis. 

197  2.3.10.1  The  time  at  which  voice  communication  has  been  established 

between  the  ASRT  controller  or  FAC  and  the  flight  leader, 
and  the  aircraft  is  20,000  meters  from  the  target  for 
the  first  time  (E-6)  is  found  in  the  data  form 
questionnaire.  The  appropriate  question  is  identified 
in  Tables  E-23  through  e-26  for  each  of  the  command 
and  control  networks  for  cks  being  analyzed. 

198  2.3.10.2  The  time  at  which  the  flight  leader  on  ground  alert  or 

deck  alert  acknowledges  receipt  of  a  launch  order  (E-01) , 
the  time  at  which  the  flight  leader  on  air  alert  acknowl¬ 
edges  receipt  of  an  order  to  execute  (E-02) ,  or  the  time 
at  which  the  flight  leader  acknowledges  instructions 
assigning  him  a  new  CAS  mission  (E-12)  is  found  in  the 
data  form  questionnaire.  The  appropriate  question  is 
identified  in  Tables  E-23  through  e-26  for  the  three 
command  and  control  networks  for  CAS  being  analyzed. 

199  2.3.10  The  alert  posture  to  terminal  controller  link  time  may 

be  determined  through  the  following  relation: 


Alert 

posture 

to 

terminal 
controller 
link  time. 


Time  voice 
communication 
has  been  estab¬ 
lished  between 
the  ASRT  con¬ 
troller  or  FAC 
and  the  fit  Idr, 
and  the  aircraft 
is  20,000  meters 
from  the  tar9et 
for  the  first 
time. 


Time  fit  Idr  on 
ground  alert  or 
deck  alert 
acknowledges 
receipt  of  a 
launch  order, 
time  fit  Idr  on 
nir  alert  acknowl¬ 
edges  receipt  of 
an  order  to 
execute,  or 
the  time  fit 
idr  acknowledges 
instructions  : 

Assigning  him  a  I 
new  CAS  mission.  I 
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200 


201 


2.3.11.1 


2.3.11.2 


202 


2.3.11 


203 


2.3.12.1 


204 


2.3.12.2 


205 


2.3.12 


Calculate  the  alert  posture  to  terminal  controller 
link  time  for  each  complete  immediate  CAS  request  in 
the  various  classifications  (Lines  2  through  160)  within 
each  commemd  and  control  network  for  CAS.  A  system  to 
identify  the  alert  posture  to  cerminal  controller  link 
time  with  the  appropriate  inmediate  CAS  request  is 
required  for  further  analysis. 

The  time  at  which  the  fit  Idr  reports  first  weapons 
release  (E-9)ls  found  in  the  data  form  questionnaire. 

The  appropriate  question  is  identified  in  Tables  E-23 
through  E-26  for  each  of  the  three  coimnand  and  control 
networks  for  CAS  being  analyzed. 

The  time  at  which  voice  conmunication  has  been  established 
Isetween  the  ASRT  controller  or  FAC  zuid  the  flight  leader, 
and  the  aircraft  is  20,000  meters  from  the  target  for 
the  first  time  (E-6)  is  found  in  the  data  form  questionnaire. 
The  appropriate  question  is  identified  in  Tables  E-23 
through  E-26  for  the  command  and  control  networks  for 
CAS  being  analyzed. 

The  terminal  controller  to  target  link  time  may  be 
determined  through  tlie  following  relation: 


Terminal  • 
controller 
to  target 
Link  Tifr.e. 


Time  fit  Idr 
reports  first 
weapons 
release. 


Time  voice 
communication 
h.i»  been  ostab“ 
lished  between  the 
ASRT  controller  or 
KAC  and  the  fit 
Idr,  and  the 
aircraft  is 
20,000  meters 
from  the  target 
for  the  first 
time. 

Calculate  the  terminal  controller  to  target  link  time 
for  each  complete  immediate  CAS  request  in  the  various 
classifications  (Lines  2  through  160)  within  each 
command  and  control  network  for  CAS.  A  system  to 
identify  the  terminal  controller  to  target  link  time 
with  the  appropriate  immediate  CAS  request  is  required 
for  further  analysis. 

The  time  at  which  the  flight  was  cleared 
to  attack  the  designated  target  (FAC/controller 
missions)  (e-8)  Is  found  in  the  data  form  questionnaire. 
The  appropriate  question  is  identified  in  Tables  E-23 
through  e-26  for  each  of  the  three  command  and  control 
networks  for  CAS  being  analyzed. 

The  time  at  which  voice  communication  has  been  established 
between  the  ASRT  controller  or  FAC  and  the  flight  leader, 
and  the  aircraft  is  20,000  meters  from  the  target  for 
the  first  time  (E-6)  is  found  in  the  data  form  question¬ 
naire.  The  appropriate  question  is  identified  in 
Tables  e-23  through  e-26  for  the  three  command  and 
control  networks  for  CAS  being  analyzed. 

The  total  terminal  control  time  may  be  determined 
through  the  following  relation: 


206  2.3.13.1 


207  2.3.13.2 


208  2.3.13 


TABU  F-ll-l  (Continued) 


Total  friM  (llTktl 

Toniool  -  leloonT  to 
Ooatrol  iattoak.  J 


Calculate  the  total  terminal 
complete  immediate  CAS  request  in  the  various  classi¬ 
fications  within  each  coimnand  and  control  network  for 
CAS.  A  system  to  identify  the  total  terminal  control 
time  and  the  appropriate  immediate  CAS  request  is  required 
for  further  analysis. 

The  time  at  which  the  flight  leader  reports  first  weapons 
release  (E-9)  is  found  in  the  data  form  questionnaire. 

The  appropriate  question  is  identified  in  Tables  E-23 
through  e-26  for  each  of  the  three  command  and  control 
networks  for  CAS  being  analyzed. 

The  time  at  which  the  flight  leader  on  ground  alert  or 
deck  alert  acknowledges  receipt  of  a  launch  order  (E-01) 
is  found  in  the  data  form  questionnaire.  The  appropriate 
question  is  identified  in  Tables  E-23  through  E-26  for 
the  three  command  and  control  networks  for  CAS  being 
analyzed. 

The  Execution  Phase  elapsed  time  may  be  determined 
through  the  following  relation: 


TiM  vole* 
hM 

MtAblishad 
totwMn  tiM 
MRT  eoatrollar 
or  r*C  tiM 
fit  Ur» 
ttoo  oireroft  io 
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tnm  tbo  Ur«ot 
tor  tko  flrot 
tiaOf 
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209  2.3.14.1 


210  2.3.14.2 
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•Ixpsed 

TIm. 


[Tine  fit  Idr 
(reports  first 
^apons  release. 


Tire  fit  Mr  on 

f*T  decK 
sc):now)cd'''es 
r«'<'«  jpt  ('»  a  jAunch 
the  tine  fit 
Jdr  "n  air  alert  a 
•irkn  «wlc  jc» 
roc*  'vt  Of  an 
orJ*  :  to  ''xccute 
a  C/>r>  ini:.sion»  or 
tine  fit  \y\T 
aeJtr'jwlc'iirs 
instructi'^ns 
a.^signin-t  him  a 
new  CAS  mission. 


Calculate  the  Execution  Phase  elapsed  time  for  each 
complete  immediate  CAS  request  in  the  various  classi¬ 
fications  (Lines  2  through  160)  within  each  command 
and  control  network  for  CAS.  A  system  to  identify  the 
Execution  Phase  elapsed  time  with  the  appropriate 
immediate  CAS  request  is  required  for  further  analysis. 


The  time  at  which  the  flight  leader  reports  first 
weapons  release  (E-9)  is  found  in  the  data  form 
questionnaire.  The  appropriate  question  is  identified 
in  Tables  e-23  through  e-26  three  comnand  and 

control  networks  for  CAS  being  analyzed. 


The  start  time  of  the  Request  Phase  is  found  in  the 
data  form  questionnaire.  The  appropriate  question  is 
identified  in  Tables  B-23  through  b-26  the  three 
command  and  control  networks  for  CAS  being  analyzed. 
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213 


:i4 


215 


216 


2.3 


2.4 


2.5 


2 


3.1 


The  iimediate  CAS  request  total  elapsed  time  may  be 
determined  through  the  following  relation: 

Immediate  fTime  fit  Idr 

CAS  request  "  (reports  first 
Total  [weapons  release. 

Elapsed 
Time. 

Calculate  the  immediate  CAS  request  total  elapsed 
time  for  each  complete  Immediate  CAS  request  in  the 
various  classifications  (Line  2  through  160)  within 
each  command  and  control  network  for  CAS.  A  system 
to  identify  the  immediate  CAS  request  total  elapsed 
time  with  the  approprite  immediate  CAS  request  is 
required  for  further  analysis. 

The  various  elapsed  times  for  each  of  the  immediate 
CAS  requests  for  each  classification  of  request 
(Lines  2  through  160)  within  each  command  and  control 
network  for  CAS  are  contained  in  Lines  170  through  220 
above. 

For  each  Immediate  CAS  request,  for  each  path  identified 
in  Line  No.  160  above  within  each  command  and  control 
network  for  CAS,  calculate  the  total  processing  time 
in  the  Request  Phase.  The  total  processing  is  the 
summation  of  the  various  processing  times  at  each  node 
processing  the  immediate  CAS  request.  If  the  sample 
sire  permits,  a  like  analysis  of  the  deviations  from 
Base  Case  should  be  conducted,  if  the  sample  size  is 
too  small  to  subdivide  into  the  various  paths  for  one 
or  all  of  the  deviations  from  Base  Case  aggregate  all 
CAS  requests  and  determine  the  total  processing  for 
each  CAS  request. 

For  each  immediate  CAS  request,  for  each  path  identified 
in  Line  No.  160  above  within  each  command  and  control 
network  for  CAS,  calculate  the  total  communication 
time  in  the  request  phase.  The  total  communication  time 
is  the  summation  of  the  various  communication  times 
between  each  node  processing  the  immediate  CAS  request. 
If  the  sample  size  permits,  a  like  analysis  of  the 
deviations  from  Base  Case  should  be  conducted.  If 
the  sample  size  is  too  small  to  subdivide  into  the 
various  paths  for  one  or  all  of  the  deviations  from 
Base  Case  aggregate  all  CAS  requests  and  determine 
the  total  communication  time  for  each  CAS  request. 

The  various  elapsed  times  for  each  of  the  immediate 
CAS  requests  for  each  classification  of  request  (Lines 
2  through  160)  within  each  command  and  control  network 
for  CAS  are  contained  in  Lines  160  through  220  above. 

The  numbers  of  samples  in  the  various  classifications 
identified  in  ”1”  above  may  not  be  sufficient  to  obtain 
statistical  ^.arameters  with  a  reasonable  degree  of 
confidence  within  the  various  time  categories  in  *2* 
above  for  the  various  classifications  in  "I”  above. 

Sample  sizes  should  be  pooled  where  possible  to  obtain 
the  beat  estimates  of  elapsed/response  times.  An 
analysis  of  variance  is  suggested  for  the  pooling  with 
gap  tests  to  identify  specifically  which  sample  sets 
may  be  pooled. 

The  minimum  time  is  the  least  of  the  sample  of  times. 
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219 

3.2.3 

The  median  time  is  defined  as  the  middle  value  when  the 
observations  are  arranged  in  order  of  aiagnitude,  i.e., 
the  value  that  has  half  the  observations  above  it  and 
half  below. 

220 

3.2.4 

The  maximum  time  is  the  maximum  of  the  sample  of  times. 

221 

3.2.5 

The  standard  deviation  (o)  is  defined  as  the  square 
root  of  the  average  squared  deviation  from  the  mean,  l.e. 

222 

3.2.6 

The  confidence  limits  on  the  mean  should  be  identified. 

223 

3.2 

Where  sample  size  permits,  pooled  if  feasable,  the 
statistical  parameters  identified  in  Line  No.  226 
through  231  above  should  he  determined  for  each  classifi¬ 
cation  in  *1*  above  for  each  applicable  time  in  ”2”  above 

Thasa  valuaa  ahculd  be  tabulated  for  each  network  path 
for  baaa  case  conditiona  and  deviation  from  base  case 
conditions  if  sample  size  permits.  Fill  in  only  those 
applicable  entries.  If  there  is  insufficient  data  in 
the  deviation  from  base  case  to  subdivide  into  specific 
paths  an  aggregated  value  for  the  deviation  should  be 
used.  A  sample  display  is  shown  below.  Where  sample 
size  permits  the  statistical  parameters  for  the  mission 
variables  should  be  determined.  A  sample  display  is 
shown  for  the  transit  time  for  the  alert  posture. 

Similar  displays  should  be  developed  for  other  appropriate 
times  and  for  each  category  of  mission  variables.  The 
above  analysis  will  be  conducted  for  each  of  the  three 
command  and  control  networks. 


standard 

PrSCTTPTIOH  Silt  MW  WWW  ^  DUVIATIOH 

Total  Raquast/Mlaalon  Tin* 

Nvquaat  Ph-taa 

LinR  Ti:^e  fAl-A4> 

Proc<?aain^  Tin*  (Al) 

CoMRtmLcatLon  Tlaw  tAl-Atl 
Link  Tina  (A4-AS) 

(rapvat  for  each  link) 

Execution  Pha' o 

Alert  Poature  to  Teiwlnal  COn* 
irollet  Link  Time 
Total  Terminal  Control  Tlate 

Total  Attack  Tl»»e  , 

T0t.il  Wisa*>m  Abort  Delay  Tlaia 
lOrminal  C  ntroller  to  Taryet 
Link  Tliaa 

Delay  Tima  due  to  Mlaaion  Abort 

C«C  Abort  Praetion  Time 

Air  Crew  itc.ietion  Time 

Tranalt  Tirwj 

Target  Acquifition  Time 

Target  Attack  Time 

Target  Neat tack  Time 
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TABLE  F-ZI<-1  (Continued) 

For  Mch  of  the  claeslfleatione  in  *1"  above,  detemine 
tte  ^lattve  dietribution  of  the  appropriate  tiatea 

^  Above.  These  cumulative  distributions 
will  be  eonstwcted  where  the  sample  sise  permits.  The 
data  points  will  be  fitted,  if  possible,  to  some 
matheawtical  distribution. 


Mttierlii 

Patli  Id.  (If  Applicable)  or  Hod*  Id: 
CKereiM  Condltlont 
Ctapae  TlMt 


One  or  More  Delays 


No.  of  Sanples: 


235  3.4 


For  each  of  the  paths  identified  for  analysis  in  the 
three  comiRand  and  control  networks  for  CAS,  a  time  line 
will  be  constructed.  A  sample  is  shown  below: 


mWOTKl 

PATH  IDEMTiriCATIONl 
EXERCISC  COHDITtONl 


Total  Wisponse 


Request  Phase 


Processing 

Tine 

Cor^nuRlcatlon 

Time 


rxccutlon  Phase 


Mart  to  Ternl-' 
nal  Control 


Air  Crew  Re- 
.jctlon 


Terminal  Centro 


Target  Acquis  i< 
tion 


Target  Attack 
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TABLE  F-1I>1  (Continued) 


226 

3 

The  quantifiable  data  analysis  and  display  techniques 
are  outlined  in  Lines  225  t)urough  234.  The  final 
analysis  and  displays  are  not  limited  to  those  shown. 

They  are  representative  of  the  scheme  one  might  use. 
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4.1.1 

For  each  classification  in  "I"  above,  determine  the 
number  of  complete  iimoediate  CAS  requests  with  no 
delays  within  each  command  and  control  network  for  CAS. 

228 

4.1.2 

For  each  classification  in  ”1*  above,  determine  the  number 
of  incomplete  immediate  CAS  requests  with  no  delays. 
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4.1 

The  number  of  immediate  CAS  requests  with  no  delays  are 
identified  in  Lines  236  and  237. 

230 

4.2.1 

For  each  classification  in  "I”  above,  determine  the 
number  of  complete  immediate  CAS  requests  with  one 
delay  in  the  Request  Phase. 

231 

4.2.2 

For  each  classification  in  ”1*  above,  determine  the 
number  of  complete  immediate  CAS  requests  with  one  delay 
in  the  Execution  Phase. 

232 

4.2.3 

For  each  classification  in  ”1"  above,  determine  the 
number  of  complete  immediate  CAS  requests  with  one 
delay  in  both  phases. 
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4.2.4 

For  each  classification  in  ”1"  ed>ove,  determine  the 
number  of  incomplete  immediate  CAS  requests  with  no 
delay  in  the  Request  Phase. 

234 

4.2.5 

For  each  classification  in  "1"  above,  determine  the 
number  of  complete  immediate  CAS  requests  with  no  delay 
in  the  execution  phase. 
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4.2.6 

For  each  classification  in  *1”  above,  determine  the 
number  of  complete  immediate  CAS  requests  with  one 
delay  in  both  phases. 

236 

4.2 

The  number  of  immediate  CAS  requests  with  one  delay  in 

each  phase  and  in  both  phases  are  identified  in  Lines 
239  through  244  for  each  classification.  If  the  sample 
size  is  not  sufficient,  the  above  should  be  repeated 
for  one  and  more  delay.  Otherwise,  repeat  the  seune 
steps  for  two,  three  and  four  and  more  delays.  Include 
in  these  delays  the  aborts  which  resulted  in  completed 
missions.  From  these  values  calculate  the  frequency 
of  delays.  Tabulate  the  data  as  follows:  (The  numbers 
are  representative  and  shown  for  example  only) 

NETHORKl 

CXERCXSS  CONDITION: 

PATH  ID.  (IP  APPLICABLE! : 

TOTAL  NUFSER  OP  MISSIONS:  100 

TOTAI.  HUf’DER  OP  MISSIONS  HITM  DELAYS: 

TOTAL  NUI^BCR  OP  DELAYS:  SI 


PHASE 

HO.  MISSIONS 
WITH  DEUVYS 

NO.  OP 
DEIAYS 

F"E0l’'“'f'Y 
t'llLAV'’  M 

rroLTST 

10 

20 

LXECUTION 

9 

19 

•)“ 

(TRA!  SIT) 

(5) 

(10) 

(TARGET  APEA) 

. 

(IM 

PrOl'PST  A'JD  rXCCUTIOM 

18 

2!> 

18» 

r-ii-27 


p-II-1  (Continual) 
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4.3.1  Por  Mch  claaslficatlon  in  *1''  above,  determine  the 
number  of  complete  iimediate  CAS  requests  with  no  aborts. 

4.3.2  Por  each  classification  in  "I'*  above,  determine  the 
number  of  incomplete  immediate  CAS  requests  with  no 
aborts. 

4.3  The  nuaiber  of  immediate  CAS  requests  with  no  aborts 
are  identified  in  Lines  239  through  247. 

4.4.1  For  each  classification  in  "I'*  above,  determine  the 
number  of  coiiq>lete  immediate  CAS  requests  with  one 
or  more  aborts. 

4.4.2  For  each  classification  in  "I”  edsove,  determine  the 
number  of  incomplete  immediate  CAS  requests  with  one  or 
more  abort. 

4.4  The  number  of  immediate  CAS  requests  with  one  or  more 
aborts  are  identified  in  Lines  246  through  250.  For 
each  classification,  calculate  the  frequency  of  aborts. 
From  these  values  calculate  the  frequency  of  aborts. 
Tabulate  the  values  with  the  cancellation  analysis 
below. 

4.5.1  For  each  classification  in  "I”  above  determine  the 

number  of  ccmiplete/incomplete  immediate  CAS  requests 
with  no  cancellations. 

4.5  The  number  of  immediate  CAS  requests  with  no  cancellations 
are  identified  in  Line  252. 

4.6  The  number  for  each  classification  in  "1”  above 
determine  the  number  of  immediate  CAS  requests 
with  cancellations.  Calculate  the  frequency  of 
cancellations.  Tabulate  the  frequency  of  aborts 
and  cancellations  as  follows: 


rCTMOWl 
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RASE  CASE 

Pevldtlona  frowi  0ae>?  CAnmt 
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2.  Reduced  UGether/vls 
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5.  Mew  mente 
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Threat 
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9.  Target  Rich  iinvironnent 
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Wfelon  Vifi.ihieo 


NO.  Of  PREO-  Of  m’MnKR  OF  PrEQ.  OF 

ABORTS  OCCURRENCE  CANCi:i.UVTIOt;S  OCCURRCtjCE 
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246 


4.7 


TABLE  (Continued) 


247 


4 


248 


249  5.1.1 

250  5.1.N 

251  5.1.N+1 

252  5,1.N+M 

253  5.1 


For  each  clasaiflcatlon  In  ”1*  above  detemlne  the 
cumulative  distribution  of  no  delays  and  for  the 
subdivision  identified  in  Line  245  above.  Plot  the 
distribution  as  shown  below.  The  difference  between 
the  distribution  indicates  the  level  the  delay  affected 
the  request  fulfillment.  A  plot  should  be  made  for 
times  at  selected  nodes  for  the  various  classifications. 
Through  analysis  of  the  delays,  some  Inference  to  the 
problems  encountered  may  be  made. 

The  methodology  and  ctimulative  distribution  of  selected 
paths/nodes/tlmes  for  each  classification  in  *1*  8d>ove 
where  sufficient  data  sample  sizes  exist  for  delays, 
aJsorts  and  cancellations  are  outlined  in  Lines  236 
through  255. 


Reason  codes  for  delays,  aborts  and  cancellations: 


61 

Comm  Security 

16 

WX  Conditions 

62 

ECM 

17 

Tgt  ID-Fit  Ldr 

63 

Authn  Procd's 

18 

Lost  Tgt-FAC 

64 

Comm  Satur't'n 

19 

etc  Elem  Half 

65 

RF  Interfer 

26 

Frndly  Loc  Info 

66 

Coom  Incompat 

21 

Enmy  Posn  info 

67 

Int'rm't  Comm 

22 

Inacc  Tgt  Info 

68 

Fire  Spt  Coord 

23 

Atk  Acft  Half 

69 

Air  Def  Coord 

24 

Crtlr  Out  Posn 

16 

Airspace  Coord 

25 

Atk  Acft  Posn 

11 

Altn  Fire  Spt 

26 

Insuf  Fuel 

12 

Gnd  Auth  Cine 

27 

Red  Smoke 

13 

Safety 

28 

Enemy  Air  Acty 

14 

FAA  Coord 

29 

Admin  Hold 

IS 

etc  Elem  Cap 

36 

Other 

For  each  classification  in  ”1”  above,  determine  the 
number  of  complete  immediate  CAS  requests  with  a  single 
type  1  delay  in  Request  Phase,  Execution  Phase  and  teth 
phases . 

Repeat  Line  No.  258  for  each  type  of  delay. 

For  each  classification  in  ”1”  above,  determine  the 
number  of  incomplete  immediate  CAS  requests  with  a 
single  type  1  delay  in  Request  Phase,  Execution  Phase 
and  both  phases. 

Repeat  Line  No.  260  for  each  type  of  delay. 

The  distribution  of  the  causes  of  delays  by  phase  and 
by  reason  is  identified  in  Line  No.  258  through  261  above. 
A  suggested  teibulation  of  these  causes  by  place  is  shorn 
below: 


PHASE 

REQUEST 

(TRANSIT) 

(TARGET  AREA) 

EXECUTION 

REQUEST  AND  EXECUTION 


NO.  OF  REQUESTS  COMM 
W/ONE  DELAY  SEC 
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etc 


(Values  are  representative) 
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254  5.2 


255  5.3.1 


256  5.3.N 

257  5.3.N+1 


258  5,3.N+M 

259  5.3 


260  5.4 


Repeat  Line  No.  259  through  261  for  conblnations  of 
delaya.  Olaplay  the  findings  as  follows: 

NBTNORK: 

EXERCISE  COHDITIONS/VARIATION 

NOOE/LOCATION  NR.  REQUESTS  COMBINATION 

BN  Ct>  3  03  01  08 

2  07  03 

For  each  classification  in  "I*  above,  determine  the 
number  of  complete  immediate  CAS  requests  with  a  single 
type  1  abort  in  Request  Phase,  Execution  Phase  and  both 
phases.  (Values  are  representative) 

Repeat  Line  No.  264  for  each  type  of  abort. 

For  each  classification  in  "I”  above,  determine  the 
number  of  incomplete  immediate  CAS  requests  with  a 
single  type  1  abort  in  Request  Phase,  Execution  Phase 
and  both  phases. 

Repeat  Line  266  for  each  type  of  abort. 

The  distribution  of  the  causes  of  aborts  by  phase  and 
by  reason  is  identified  in  Line  No.  258  through  261 
above.  A  suggested  tabulation  of  these  causes  by  phase 
is  shorn  below: 

NETWORK: 

EXERCISE  CONDITION/VARIATION: 

REASON 

REQUEST  INSUF  ENEMY 

H/ONE  FUEL  AIR 

PHASE  ABORT  (26)  (28)  etc 

TRANSIT 

TARCar  AREA 

EXECUTION  PHASE 

Repeat  lines  264  through  268  for  combinations  of  aborts. 
Display  the  findings  as  follows: 

NB19IORR: 

EXERCISE  CONDITION/VARIATION: 

NODE  LOCATION  HR.  REQUESTS 

DASC  2 
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08  04  16 
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etc 

(values  are  representative) 
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261  5.5.1 

262  5.5.M 

263  5.5 


264  5.6 

265  5 


For  each  clasalflcation  in  ”1”  above,  determine  the 
number  of  Immediate  CAS  requeats  cancelled  with  type 
1  reason. 

Repeat  Line  No.  270  for  each  type  cancellation. 

The  distribution  of  the  causes  of  cancellations  is 
identified  in  Lines  270  and  271.  Display  the 
findings  as  follows: 

NETWORK: 

EXERCISE  CONDITIONAARIATZON 

NODE  NUMBER  REASON 

DASC  2  Use  Army  Resources 

DZV/TACP  1  Use  Army  Resources 

etc. 

(Values  representative) 

Identify  the  various  causes  of  delays  and  aborts  identified 
in  Lines  258  through  272  above  by  CAS  Validation  objectives. 
The  various  delays  associated  with  the  objectives  are  listed 
below: 

The  distribution  of  causes  of  delays,  aborts,  and 
cancellations  Is  identified  in  Lines  257  through  273. 

A  summary  of  the  causes  of  delays,  aborts  and  cancellations 
is  shown  below: 
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ANNEX  G 


DATA  DEDUCTION 


1.  General «  The  data  reduction  process  will  consist  of  two  swin  phases. 

a.  The  initial  phase  will  be  on  site  during  the  exercise  and  will  involve 
nianual  sorting,  review,  and  tabulation  procedures. 

b.  The  second  phase  will  be  at  OSREDCOH  Headquarters  and  will  involve 
computer  processing  to  prepare  and  ui>date  a  data  l>anX  and  provide  outputs  to 
accommodate  detailed  analyses. 

2.  Data  Sources. 

a.  The  data  collected  for  reduction  will  be  obtained  from  the  CAS  exercise 
program.  Data  will  be  collected  at  key  points  within  the  eosmiand  and  control 
systems  in  each  exercise.  Trained  data  collectors  record  the  required  data  on 
specially  prepared  data  collection  forms.  These  forms  will  be  the  primary  input 
for  a  data  reduction.  (Data  Form  Questions  are  contained  in  Annex  C.) 

b.  A  Voice  Recording  system  (VRS)  will  provide  supplementary  information 
to  the  manual  data  collection  forms.  This  system  records  radio  or  wire  trans¬ 
missions  from  several  communications  channels.  Transmissions  are  recorded 
simultaneously  on  multi-channel  tape  along  with  a  synchronous  time  signal  which 
provides  the  precise  time  of  each  transmission.  Contractor  personnel  assigned 
to  the  Data  Reduction  Agency  will  extract  data  from  the  VRS  tapes  as  required 
to  augment  or  corroborate  manually  collected  data. 

c.  On  selected  exercises,  the  RHS  will  be  utilized.  This  system  collects 
data  from  which  the  three  dimensional  position  (x-y-z)  coordinates  of  selected 
exercise  participants  can  be  precisely  calculated  tor  any  given  time.  Personnel 
assigned  to  the  Data  Reduction  Team  will  review  the  computer  printouts  for 
completeness  and  credibility.  Computer  listings  and  computer  tapes  will  be 
labeled  to  permit  any  future  desired  analysis. 

d.  Other  supplemental  data  will  be  obtained  from  the  player  unit  working 
records . 

3.  Manual  Data  Reduction. 

a.  The  general  flow  of  total  data  reduction  and  processing  is  shown  in 
Figures  G-1  and  G-2.  The  manual  data  processing  effort.  Figure  G-1,  begins  on 
the  exercise  site  with  a  collation  of  field  exercise  data  forms.  Quality  control 
procedures  will  then  be  Instituted  to  insure  completeness  and  correctness  of 

all  forms.  Once  this  has  been  accomplished,  manual  data  forms  will  be  catalogued 
for  ease  of  reference  and  eventual  storage.  VRS  tapes  will  also  be  labeled  in 
such  a  way  as  to  expedite  data  processing. 

b.  The  next  step  in  the  data  reduction  process  is  to  correlate  all  collected 
data,  on  a  mission  by  mission  basis,  to  establish  credibility  and  to  identify 
missing  or  suspect  data  for  further  search.  To  permit  a  methodical  procedure 
for  following  a  complete  request/mission,  to  compare  time  events  for  proper 
sequence,  and  to  relate  events  recorded  by  more  than  one  data  collector,  manual 
spread  sheet  forms  will  be  used.  A  sample  form  is  shown  in  Figure  G-3. 

c.  In  addition  to  the  time  event  sequence  verification,  a  complete  tabulation 
will  be  made  of  all  variables  and  conditions  that  apply  to  each  mission.  This 

is  normally  tabulated  on  the  CAS  Coding  Form,  Mission  Data,  Figure  G-4,  where 


G-1 


it  is  readily  apparent  that  data  is  missing.  Multiple  choice  entries  are  used, 
when  possible,  for  ease  and  efficiency  of  data  reduction.  T^tble  G>1  explains 
the  descriptive  column  headings  which  are  abbreviated  on  the  Mission  Data  Form. 

d.  After  review  and  confirmation  that  the  reguest/mission  description  and 
time  sequence  is  credible,  a  graphic  timeline  will  be  prepared  idiich  highlights 
the  node-to-node  time  sequences  and  durations.  Figure  5  presents  a  saiiq>le 
timeline. 

e.  Since  the  culmination  of  the  manual  data  processing  task  is  to  provide 

a  data  bank  of  relevant  information  for  analysis,  coding  for  keypunch  cards  will 
be  performed.  The  CAS  Coding  Form,  Mission  Data,  Figure  G-4,  and  the  CAS  Coding 
Form,  Node  Data,  Figure  06,  will  be  used  by  keypunch  operators  to  prepare  card 
decks.  The  preparation  of  the  Mission  Form  has  already  been  discussed  in  para¬ 
graph  (c)  above.  The  Node  Data  Coding  Form  will  be  prepared  from  the  finalized 
time  event  spreadsheet.  Figure  3. 

f.  On-site  keypunching  is  feasible  if  facilities  permit,  although  it  is 
normally  planned  to  perform  keypunching  at  REDCOM  Headquarters. 

g.  Duplicate  data  bank  card  decks  can  be  prepared  to  meet  the  needs  of  other 
agencies. 

4.  AUTOMATED  DATA  PROCESSING. 

a.  Figure  0-2  presents  a  flow  diagram  of  the  data  processing  to  be  conducted 
at  REDCOM  Headquarters  subsequent  to  each  exercise.  Coding  forms  will  normally 
be  converted  to  keypunch  cards  at  REDCOM  Headquarters  although  this  task  may  be 
completed  at  the  exercise  site. 

b.  Completed  card  deck  data  will  be  processed  on  the  USREDCOM  Honeywell 
6060  computer.  The  first  program  is  the  FORTRAN  EDIT  program  which  matches  all 
input  data  against  a  dictionary  of  accepted  codes  and  conditions.  All  input 
data  will  be  in  the  format  of  1-6  alphanumeric  character  representing  codes  or 
abbreviations.  All  alpha  data  is  compared  to  a  master  list  of  accepted  words 
to  determine  validity.  All  numeric  data  is  tested  for  reasonableness  within 
certain  predefined  edit  programs.  Errors  are  identified  and  printed  on  listings  to 
facilitate  rapid  checks  and  corrections.  Accepted  (as  corrected)  data  will  then 
be  placed  into  disk  storage  on  the  REDCOM  computer. 

c.  A  highly  flexible  group  of  sort  programs  will  be  utilized  to  retrieve 
mission  data  by  any  combination  of  variables,  conditions  or  restrictions.  For 
example,  a  tabular  listing  can  be  produced  showing  all  missions  flown  under  any 
specific  set  of  terms  and  conditions.  Another  sort  program  capability  is  to 
compute  selected  times  such  as  transit  times  and  to  list  these  for  all  missions 
meeting  prescribed  conditions.  Figure  G-7  shows  a  standard  printout  of  the 
chronological  history  of  a  single  request/mission.  Event-by-event  time 
sequences  are  apparent. 

d.  Analysis  programs  will  permit  automation  of  analysis  procedures  where- 
ever  possible.  These  programs  will  present  exercise  results  in  statistical  for¬ 
mats  which,  when  merged  with  the  subjective  data,  can  support  the  findings  and 
conclusions  in  the  final  report. 
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Figure  G-3.  CAS  Spread  Sheet 
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CODE 

DATE 

REQUNT 

REQNUM 

C^SYST 

BE6CLK 

TIMEDY 

WX 

TGTENV 

EQUDAM 

SECCOM 

STDEQU 

AIRTHR 

AAW 

ECM 

SYSINT 

INTELL 

SERVIC 

WXTAVI 

WXTACE 

WXTGVI 

WXTGCE 

TACSIT 

NUMFLT 

TYPAIR 

TERCON 

ALERTP 

ORDREQ 

ORDASS 

ORDONB 

ALERTS 

TGTDES 

NUNAIR 

TGTMRK 

TGTACQ 

TERRAL 

UTMCOO 


TABLE  G-1 
EXPLANATION 


Date 

Requesting  Unit 

Request  sequence  number 

Command  and  Control  System 

First  Clock  Time 

Time  of  day 

Weather 

Target  environment 

Equipment  damage 

Secure  communications 

Standard  Equipment 

Air  threat 

Air  defense  threat 

Electronic  countermeasures 

System  interface 

Intelligence 

Service 

Visibility  at  takeoff 
Ceiling  at  takeoff 
Visibility  at  target 
Ceiling  at  target 
Tactical  situation 
Number  of  flights 
Type  of  aircraft 
Type  of  terminal  control 
Alert  posture 
Ordnance  required 
Ordnance  assigned 
Ordnance  onboard 
Alert  status 
Target  Description 
Number  of  aircraft 
Target  marking  method 
Target  acquisition  method 
Target  background 
UTM  coordinates  of  target 
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ANNEX  B 


GLOaSARY 

The  following  list  consists  of  official  doctrinal  terns  from  JCS  Pub  1, 

Service  approved  terms  and  terms  specifically  defined  by  the  Close  Air  Support 

Joint  Validation  Headquarters.  Non- JCS  terms  are  identified  by  an  asterisk  (*) 

for  ease  of  identification. 

ABOFT.  Failure  to  accomplish  a  mission  for  aiiy  reason  other  than  enemy  action. 

It  may  occur  at  any  point  from  initiation  of  operation  to  destination. 

AOVEBSE  HEATHER.  Heather  in  idiich  military  operations  are  generally  restricted 
or  impeded. 

AIRBORNE  ALERT.  A  State  of  aircraft  readiness  tdterein  combat  equipped  aircraft 
are  airborne  and  ready  for  immediate  action. 

AIRCRAFT  SCRAMBLING.  Directing  the  immediate  takeoff  of  aircraft  from  a  ground 
alert  condition  of  readiness. 

AIR  GROUND  OPERATIONS  SYSTEM.  An  Army/Air  Force  system  providing  the  ground 

comnuuider  with  the  means  for  receiving,  processing,  and  forwarding  the  requests 
of  subordinate  ground  conmanders  for  air  support  missions  2uid  for  rapid 
dissemination  of  information  and  intelligence. 

AIR  LIAISON  OFFICER.  An  officer  (a viator /pi lot)  attached  to  a  ground  unit  who 
functions  as  the  primary  advisor  to  the  ground  commander  on  air  operations 
matters . 

AIR  STRIKE.  An  attack  on  specific  objectives  by  fighter,  bomber,  or  attack  aircraft 
on  an  offensive  mission.  May  consist  of  several  air  organizations  under  a 
single  comnand  in  the  air. 

*AIR  SUPPORT  RADAR  TEAM  (ASRT) .  A  subordinate  operational  component  of  a  tactical 
air  control  system  which  provides  ground  controlled  precision  flight  path 
guidance  and  weapons  release. 


ALLOCATION.  The  designation  of.specific  numbers  emd  types  of  aircraft  sorties 
for  use  during  a  specified  time  period  or  for  carrying  out  an  assigned  task. 

AMPHIBIOUS  OPERATION.  An  attack  launched  from  the  sea  by  naval  and  landing  forces, 
embarked  in  ships  or  craft  involving  a  landing  on  a  hostile  shore. 

ANALYSIS  METHODOLOGY.  Identifies  the  techniques  for  combining  the  data  elements, 
augmented  and  clarified  with  qualitative  data  from  data  collectors,  and  sub¬ 
jective  comsents  from  unified  commands  into  useful  presentations. 

APPORTIONMENT.  A  comaunder's  decision  on  division  of  the  total  tactical  air 
capability  among  air  strike  tasks  to  be  performed  for  a  specified  period. 

ARMY  AIR  GROUND  SYSTEM.  The  Army  system  which  provides  for  Interface  between  Army 
and  Tactical  Air  support  agencies  of  other  Services  in  the  planning,  evaluating, 
processing,  and  coordinating  of  air  support  requirements  and  operations.  It 
is  composed  of  appropriate  staff  members,  including  G-2  air  and  G-3  air  person¬ 
nel,  and  necessary  communications  equipment. 

•ARMY  ATTACK  HELICOPTER  CONTROLLER.  A  company  conmander ,  squad  leader,  platoon 
leader,  F.O.,  scout  helicopter  or  another  attack  helicopter  who,  from  a 
forward  ground  or  airborne  position,  controls  attack  helicopters  engaged  in 
close  air  support  of  ground  troops. 
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*ATTACK  HELICOPTERS.  A  helicopter  specifically  designed  as  an  aerial  weapons 
platform  to  provide  direct  aerial  fire  on  enemy  area  and  point  targets^  and 
to  si^pleMnt  the  fires  of  ground-based  weapons. 

ATTRITION.  The  reduction  of  the  effectiveness  of  a  force  caused  by  loss  of 
personnel  and  materiel. 

ATTRITION  RATE.  A  factor,  normally  expressed  as  percentage,  reflecting  the  degree 
of  losses  of  personnel  or  materiel  due  to  various  causes  within  a  specified 
period  of  time. 

ARTILLERY.  Complete  projectile-firing  weapons  consisting  of  cannon  or  missile 

launchers  on  suitable  carriages  or  mounts.  Field  artillery  cannons  are  classi- 
fleld  according  to  caliber  as: 

light  -  llOnm  euid  less 

medium  -  121-160mm 

heavy  -  161-210nmi 

very  heavy  -  greater  than  210nim 

BATTERY.  Tactical  aad  administrative  artillery  unit  or  subunit  in  other  branches 
of  the  Army. 

BEACON.  A  light  or  electronic  source  «diich  emits  a  distinctive  or  characteristic 
signal  used  for  the  determination  of  bearings,  courses,  or  location. 

BINGO.  (When  originated  by  controlling  activity)  I  have  reached  minimum  fuel  for 
safe  return  to  base  or  to  designated  alternate. 

BRIGADE.  A  unit  usually  smaller  than  a  division  to  which  are  attached  groups 
and/or  battalions  and  small  units  tailored  to  meet  anticipated  requirements. 

CALL  MISSION.  A  type  of  air  support  mission  which  is  not  requested  sufficiently 
in  advance  of  the  desired  time  of  execution  to  permit  detailed  planning  and 
briefing  of  pilots  prior  to  takeoff.  Aircraft  scheduled  for  this  type  of 
mission  are  on  air,  ground,  or  carrier  alert,  and  are  armed  with  a  prescribed 

load. 

CHAIN  OF  COMMAND.  The  succession  of  commanding  officers  from  a  superior  to  sub¬ 
ordinate  through  which  command  is  exercised.  Also  called  coimnand  channel. 

CLOSE  AIR  SUPPORT.  Air  attack  against  hostile  targets  which  are  in  close  proxi¬ 
mity  to  friendly  forces  and  %dtlch  require  detailed  integration  of  each  air 
mission  with  the  fire  and  movement  of  those  forces. 

•CLOSE  AIR  SUPPORT  NORKING  GROUP.  A  group  assendkled  by  the  JVH,  as  needed,  to 
provide  operational  expertise  to  assist  in  planning  or  review  of  a  specific 
subject,  to  Include  review  of  all  JVH  CAS  Validation  Program  draft  reports. 
Working  group  membership  normally  will  consist  of  personnel  from  USREDCOM 
and  LANTCOM  and  their  components,  as  required,  and  from  other  organisations 
as  invited. 

COMMAND.  The  authority  which  a  coimnander  in  the  military  Service  lawfully  exercises 
over  his  subordinates  by  virtue  of  rank  or  assignment.  Comsand  includes  the 
authority  and  responsibility  for  effectively  using  available  resources  and 
for  planning  the  employment  of,  organising,  directing,  coordinating,  and  control¬ 
ling  military  forces  for  the  accostplishsant  of  assigned  sdssions. 

COMMAND  AND  CONTROL.  The  exercise  of  authority  and  direction  by  a  properly 

designated  commander  over  assigned  forces  in  the  accompllshMnt  of  his  mission. 
Command  and  control  functions  are  performed  through  an  arrangement  of  personnel, 
equipment,  communications,  facilities,  and  procedures  which  are  employed  by  a 
commander  in  planning,  directing,  coordinating,  and  controlling  forces  and 
operations  in  the  accomplishment  of  his  mission. 
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*COHPATABILITy.  Systems  for  tactical  cosaand  and  control,  and  coamninicatlons  are 
compatible  with  one  another  idMn  necessary  information  can  be  exchanged  at 
appropriate  levels  of  conswnd  directly  and  in  usable  form.  Equipment  is 
compatible  with  one  another  if  signals  can  be  exchanged  between  them  and  if 
the  equlpsmnt  or  systesis  being  Interconnected  possesses  comparable  perforaiance 
characteristics . 

COMmOL.  Authority  which  may  be  leas  than  full  connand  exercised  by  a  conmiander 
over  part  of  the  activities  of  subordinate  or  other  organisation. 

CONTROL  AND  REPORTING  CENTER  (CRC) .  An  element  of  the  United  States  Air  Force 
tactical  air  control  system,  subordinate  to  the  Tactical  Air  Control  Center, 
from  which  radar  control  and  warning  operations  are  conducted  within  its  area 
of  responsibility. 

CONTROL  AND  REPORTING  POST  (CRP) .  An  element  of  the  United  States  Air  Force 

tactical  air  control  system,  subordinate  to  the  control  and  reporting  center, 
which  provides  radar  control  and  surveillance  within  its  area  of  responsibility. 

COORDINATING  AUTHORITY.  A  command  or  individual  assigned  responsibility  for  co¬ 
ordinating  specific  functions  or  activities  involving  forces  of  two  or  more 
Services,  or  two  or  more  forces  of  the  same  Service.  He  has  the  authority 
to  require  consultation  between  the  agencies  involved  but  does  not  have  the 
authority  to  compel  agreement.  In  the  event  he  is  unable  to  obtain  essential 
agreement,  he  shall  refer  the  matter  to  the  appointing  authority. 

•CRITICAL  EVENTS.  The  beginning  or  ending  of  a  CAS  function  for  which  data  is 
required  to  satisfy  one  or  more  CAS  Validation  Objectives. 

DATA.  A  representation  of  facts,  concepts,  or  instructions  in  a  formalized  manner 
suitable  for  communication,  interpretation  or  processing  by  human  or  by  auto¬ 
matic  means.  Any  representations  such  as  characters  or  analog  quantities 
to  which  meaning  is  or  might  be  assigned. 

DATA  COLLECTION  PLAN.  An  overall  plan  for  collecting  empirical  data  in  the  area 
of  CAS  command  and  control. 

•DECISION  TINE.  A  part  of  the  processing  time.  In  many  cases  decision  time  will 
not  be  a  definite  singular  time,  but  integrated  into  processing  time.  In  those 
cases  where  decision  time  can  be  Identified,  times  will  be  collected. 

•DELAY.  An  event  that  increases  the  length  of  time  required  to  perform  a  function 
or  process. 

•DESCRIPTIVE  EVENTS  MODEL.  A  schematic  representation  of  the  sequence  of  events 
descriptive  of  an  immediate  CAS  mission. 

•DETAILED  ANALYSIS  PLAN.  The  Validation  Headquarters  document  that  specifies  in 
detail  the  Interrelations  of  the  validation  objectives  and  the  requirement  for 
the  collection,  analysis  and  presentation  of  findings  for  the  CAS  validation 
effort. 

•DETAILED  INDIVIDUAL  TEST  PLAN  (DITP) .  A  specific  test  plan  which  provides 
details  of  each  exercise.  This  plan  will  be  promulgated  by  the  sponsoring 
command  or  Service  not  later  than  60  days  prior  to  implementation. 

•DETAILED  TEST  PLAN.  A  JCS  approved  plan  outlining  procedures  and  methodologies 
for  conduct  of  the  Close  Air  Support  Validation  Plan. 

DIRECT  AIR  SUPPORT  CENTER  (DA8C) .  A  subordinate  operational  coaiponent  of  a 

tactical  air  control  system  designed  for  control  and  direction  of  close  air 
support  and  other  tactical  air  av^port  operations  and  is  normally  collocated 
with  fire  support  coordination  elements. 
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DZXBCT  SUPPORT  ARTZLURT.  Artillery  tdioee  primary  task  la  to  provide  fire  aa 
requeated  by  the  supported  unit. 

DIRECT  SUPPORT  FIRE.  Fire  delivered  In  support  of  part  of  a  force,  aa  opposed 
to  general  avq^portlng  fire  idtlch  la  delivered  In  support  of  the  force  aa  a 
tdiole. 

DIVERT.  To  change  the  target,  mission,  or  destination  of  an  aircraft. 

DIVISION.  A  tactical  unlt/formatlon  as  follows t  A  major  administrative  and 
tactical  unlt/formatlon  irtilch  coadtlnes  In  Itself  the  necessary  aims  and 
services  required  for  sustained  combat,  larger  than  a  reglment/brlgade  and 
smaller  than  a  corps. 

DIVISION  ARTILLERY.  Artillery  that  Is  permanently  an  Integral  part  of  a  division. 
For  tactical  purposes,  all  artillery  placed  under  the  coannand  of  a  division 
commander  la  considered  division  artillery. 

DIRECT  FIRE.  Gunfire  delivered  on  a  target,  using  the  target  Itself  as  a  point 
of  aim  for  either  the  gun  or  the  director. 

DIRECT  SUPPORT.  A  mission  requiring  a  force  to  support  another  specific  force 
and  authorising  it  to  answer  directly  the  supported  force's  request  for 
assistance. 

ECHELON.  A  fraction  of  a  cosimand  in  the  direction  of  depth,  i.e.,  attack  echelon, 
support  echelon,  reserve  echelon. 

ELECTRONIC  COUNTERMEASURES  (ECM) .  That  division  of  electronic  warfare  Involving 
actions  taken  to  prevent  or  reduce  an  eneny's  effective  use  of  the  electro- 
magnetic  spectrum.  Electronic  countermeasures  include  electronic  jamnlng 
and  electronic  deception. 

* ENVIRONMENTAL  CONDITIONS.  Factors  used  In  the  CAS  Validation  Program  to  describe 
terrain  and  weather  conditions. 

*EXECUTI0N  PHASE.  A  phase  Of  a  CAS  mission  which  commences  with  acknowledgment 
of  flight  leader  to  launch  or  execute  and  terminates  with  first  weapons 
release  on  target. 

^EXTERNAL  REFERENCE  SYSTEM.  A  system  by  «rtiich  a  target  or  reference  point  is 
indicated  to  the  attack  aircraft  and  which  has  at  lease  one  component  which 
is  not  a  part  of  the  aircraft  avionics. 

FIELD  ARTILLERY  DIRECT  SUPPORT  WEAPONS.  Artillery  assigned  the  task  of  executing 
the  fire  requested  by  the  supported  unit. 

FIELD  ARTILLERY  GENERAL  SUPPORT  NEAPCMS.  Artillery  which  fires  In  support  of  the 
operation  as  a  whole  rather  than  a  specific  unit. 

FIELD  ARTILLERY  OBSERVER.  A  person  who  watches  the  effects  of  artillery  fire, 
adjusts  the  center  of  Impact  of  that  fire  onto  a  target,  reporting  results 
to  the  firing  agency. 

FIELD  EXERCISE.  An  exercise  conducted  in  the  field  under  simulated  war  conditions 
in  which  troops  and  armament  of  me  side  are  actually  present,  while  these  of 
the  other  side  may  be  imaginary  or  In  outline. 

FIRE  DIRECTION  CENTER.  That  element  of  a  command  post,  consisting  of  gunnery  and 
coinnunlcatlon  personnel  and  equipment,  by  msans  of  which  the  commander  exer¬ 
cises  fire  direction  and/or  fire  control.  The  fire  direction  center  receives 
target  intelligence  and  requests  for  fire,  and  translates  them  Into  appropri¬ 
ate  fire  direction. 
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FIRE  MISSION.  Specific  aisignaent  (jlven  to  a  fire  unit  as  part  of  a  definite 
plan.  Order  used  to  alert  the  weapon/battery  area  and  Indicate  that  the 
sassage  following  is  a  call  for  fire. 

FIRE  SUPPORT  COORDINATION.  The  planning  and  executing  of  fire  so  that  targets 
are  adequately  covered  by  a  suitable  weapon  or  group  of  weapons. 

FIRE  SUPPORT  COORDINATION  CENTER.  A  single  location  in  which  are  centralized 
cossranicatlons  facilities  and  personnel  incident  to  the  coordination  of  all 
forms  of  fire  support. 

FIRE  SUPPORT  COORDINATION  LINE.  An  imaginary  line  arranged,  if  feasible,  to 

follow  well  defined  geographical  features,  prescribed  by  the  troop  conmander 
and  coordinated  with  appropriate  supporting  commanders,  forward  of  which 
supporting  forces  may  attack  targets,  without  danger  or  reference  to  the 
ground  forces.  Behind  this  line  the  attack  of  targets  by  forces  ere  not  under 
the  control  of  the  troop  commander. 

FORWARD  AIR  CONTROLLER.  An  officer  (avlator/pllot)  member  of  the  tactical  air 
control  party  who,  from  a  forward  ground  or  airborne  position,  controls  air¬ 
craft  engaged  in  close  air  support  of  ground  troops. 

FORWARD  AIR  CONTROL  POST.  A  highly  mobile  United  States  Air  Force  tactical  air 
control  system  radar  facility  subordinate  to  the  control  and  reporting 
center  and/or  post  used  to  extend  radar  coverage  and  control  in  the  forward 
combat  area. 

FORWARD  OBSERVER.  An  observer  operating  with  front  line  troops  and  trained  to 
adjust  ground  or  naval  gunfire  and  pass  back  battlefield  infonnation.  In 
the  absence  of  a  forward  air  controller  he  may  control  close  air  support 
strikes . 

FRAGMENTARY  ORDER.  An  abbreviated  form  of  an  operation  order,  usually  issued  on 
a  day-to-day  basis  which  eliminates  the  need  for  restating  information  con¬ 
tained  in  a  basic  operations  order.  It  may  be  issued  in  sections. 

GENERAL  SUPPORTING  ARTILLERY.  Artillery  which  execute  the  fire  directed  by  the 
coimiiander  of  the  unit  to  which  it  organically  belongs  or  is  attached.  It 
fires  in  support  of  the  operation  as  a  whole  rather  than  in  support  of  a 
specific  unit. 

GENERAL  SUPPORT-REINFORCING.  A  tactical  artillery  mission.  General  support- 

reinforcing  artillery  has  the  mission  of  supporting  the  force  as  a  whole  and 
of  providing  reinforcing  fires  for  another  artillery  unit. 

GROUND  ALERT.  That  status  in  which  aircraft  on  the  ground/deck  are  fully  serviced 
wd  armed,  with  combat  crews  in  readiness  to  take  off  within  a  specified  short 
period  of  time  after  receipt  of  a  mission  order. 

IMMEDIATE  AIR  SUPPORT.  Air  support  to  meet  specific  requests  which  arise  during 
the  course  of  a  battle  and  «rtilch  by  their  nature  cannot  be  planned  in 
advance . 

IMMEDIATE  MISSION  REQUEST.  A  request  for  an  air  strike  on  a  target  which  by  its 
nature  could  not  be  identified  sufficiently  in  advance  to  permit  detailed 
mission  coordination  and  planning. 

INTELLIGENCE.  The  product  resulting  from  the  collection,  evaluation,  analysis. 
Integration,  and  Interpretation  of  all  information  concerning  one  or  more 
aspects  of  foreign  countries  or  areas,  which  is  immediately  or  potentially 
significant  to  the  development  and  execution  of  plans,  policies  and  operations. 
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ZNTERCHAMGEABILZTY.  A  condition  which  exists  when  two  or  more  items  possess 
such  functional  and  physical  characteristics  as  to  be  equivalent  in  perfor¬ 
mance  and  durability,  and  are  capable  of  being  exchanged  one  for  the  other 
without  alteration  of  the  items  themselves  or  of  the  adjoining  items,  except 
for  adjustment,  and  without  selection  of  fit  and  performance. 


^INTEROPERABILITY.  Used  to  demote  when  automated  tactical  data  systems  are  cap¬ 
able  of  exchanging  data  in  a  prescribed  format  and  frequency  and  with  mutual 
non-interference;  and  processing  such  data  through  individual  hardware/ 
software  and  procedures  configurations  to  extract  intelligence  information 
which  is  identical  or  differs  only  by  an  established  set  of  constraints. 

*JOINT  VALIDATION  HEADQUARTERS  (JVH) .  The  JVH  is  a  standing  USREDCOH/LANTCOM 
joint  headquaurters  formed  to  plan,  coordinate,  control  and  report  on  all 
aspects  of  the  Joint  Chiefs  of  Staff  directed  validation  of  the  CAS  Phase  II 
Study  results.  It  is  under  the  direct  administrative  and  operational  control 
of  the  Joint  Program  Director  who  le  concurrently  assigned  as  Director,  J5 
(Plans  and  Policy) ,  USREDCOH.  The  Program  Director  is  responsible  to  USCINC- 
RED,  in  coordination  with  CINCLAN?,  for  all  aspects  of  the  CAS  Validation 
Program.  The  USREDCOH  J5-C  Division  comprises  the  nucleus  of  the  JVH,  with 
LANTCOM  providing  personnel  TDY  as  necessary.  The  JVH  is  located  at  USREDCOH 
Headquarters,  HacDill  AFB,  Florida. 

•LASER  DESIGNATOR.  A  device  capable  of  marking  a  target  with  a  laser  spot. 

•LASER  SEEKER.  An  acquisition  system  capable  of  detecting  a  laser  spot.  Hay  be 
used  to  locate  and  identify  a  specific  position,  object  or  target  in  prepara¬ 
tion.  for,  or  as  an  aid  to,  an  attack  by  close  air  support  aircraft;  to  differ¬ 
entiate  friend  from  foe;  to  serve  as  a  means  of  communications  between  a  con¬ 
troller  and  a  close  air  support  aircraft;  or  to  serve  as  an  aid  to  delivery 
of  a  laser  guided  weapon. 

•LASER  TARGET  DESIGNATION  SYSTEM  (LTDS) ,  A  cooperative  system  of  laser  designator 
and  laser  seeker. 

LEAD  AIRCRAFT.  The  airborne  aircraft  designated  to  exercise  command  of  other 
aircraft  within  the  flight. 

•LINK  TIMES.  The  time  for  acknowledgement  of  receipt  of  a  message  at  one  conmiand 
and  control  element  to  the  time  the  follow-on  message  is  acknowledged  at  a 
following  command  and  control  element. 

MARGINAL  WEATHER.  Heather  which  is  sufficiently  adverse  to  a  military  operation 
so  as  to  require  the  imposition  of  procedural  limitations. 

HARlilE  AIR  COMHAND  AND  CONTROL  SYSTEM.  A  United  States  Marine  Corps  tactical  air 
command  and  control  system  which  provides  the  tactical  air  connander  with  the 
means  to  command,  coordinate,  and  control  all  air  operations  within  an  assigned 
sector  and  to  coordinate  air  operations  with  other  Services.  It  is  composed 
of  command  and  control  agencies  with  communication-electronic  equipment  that 
incorporates  a  capability  from  manual  through  semiautomatic  control. 

MARINE  AIR  CONTROL  SQUADRON.  The  component  of  the  Marine  Air  Control  Groups  which 
provides  and  operates  ground  facilities  for  the  detection  and  interception  of 
hostile  aircraft  and  for  the  navigational  direction  of  friendly  aircraft  in 
the  conduct  of  support  missions. 

•MEASURES  or  ANALYSIS.  Quantitative  measures  employed  in  the  CAS  Validation  Pro¬ 
gram  used  to  assess  the  performance  of  the  three  networks  for  command  and  con¬ 
trol  of  CAS. 

•MEASURE  OP  EFFECTIVENESS.  Measure  for  assessing  the  performance  of  the  three 
command  and  control  networks  for  CAS. 
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^MISSION  RESPONSE  TIME.  Tine  interval  from  aelcnowledgeinent  of  CAS  request  by  first 
element  of  the  command  and  control  system  to  first  weapons  release  on  target. 
(Request  plus  Execution  Phase) . 

*NODE.  An  element  or  agency  in  a  command  euid  control  system  where  requirement  is 
originated,  processed  for  onward  movement,  or  terminated. 

*NODE-TO-NODE  LINK  TIMES.  The  summation  of  the  node  processing  time  and  the  node- 
to-node  communication  time  to  the  next  node. 

ON  CALL.  The  term  used  to  signify  that  a  prearranged  concentration,  air  strike, 
or  final  protective  fire  may  be  called  for. 

^OPERATIONAL  CONDITIONS.  Factors  used  to  describe  the  scope  and  nature  of  the 
tactical  situation,  e.g.,  offense. 

PASS.  A  short  tactical  run  or  dive  by  an  aircraft  at  a  target;  a  single  sweep 
through  or  within  firing  range  of  an  enemy  air  formation. 

•PATTERN  OF  ANALYSIS.  A  logical  division  of  the  overall  CAS  Validation  Objectives 
into  aubobjectlves  and  further  subdivisions,  subelements  (sometimes  referred 
to  as  a  logic  diagram  or  dendritic  diagram) .  The  mechanism  for  translating 
broad  objectives  into  distinct,  managecible  elements  for  evaluation. 

PREPLANNED  AIR  SUPPORT.  Air  support  in  accordance  with  a  program  planned  in 
advance  of  operations. 

PREPLANNED  MISSION  REQUEST.  A  request  for  an  air  strike  on  a  target  which  can  be 
cuiticlpated  sufficiently  in  advance  to  permit  detailed  mission  coordination  and 
planning. 

•PROCESSING  TIME.  The  incremental  time  between  the  time  of  first  attempt  to  trans¬ 
mit  the  request  to  the  next  node  and  the  time  of  acknowledgement  of  the  request 
at  the  present  node. 

•QUALITATIVE  DATA.  Those  remarks  which  the  data  collector  records  concerning  sys¬ 
tem/element  performance.  These  will  take  the  form  of  causes,  delays,  aborts, 
disapprovals,  cancellations,  general  remarks,  and  an  assessment  of  the  manner 
in  which  network  elements  or  agencies  perform  CAS  functions. 

•QUANTITATIVE  DATA.  The  various  times  events  occur  and  other  numerical  data,  such 
as  numbers  of  aircraft,  requests,  missions,  targets,  etc. 

RADAR  BEACON.  A  receiver-transmitter  combination  which  sends  out  a  coded  signal 
when  triggered  by  the  proper  type  of  pulse,  enabling  determination  of  range 
and  bearing  information  by  the  interrogating  station  or  aircraft. 

•RANGE  MEASURING  SYSTEM  (RMS-2).  A  system  that  collects  data  from  which  three- 
dimensional  position  as  a  function  of  time  can  be  calculated  for  transponder- 
Instmmented  aircraft  and  ground  vehicles. 

•REFERENCE  POINT.  A  prominent,  easily  located  point  from  which  the  location  of  a 
target  may  be  Indicated  in  terms  of  distance  and  direction.  The  reference 
point  may  be  a  terrain  feature,  air  or  ground  delivered  marking  munitions,  or 
other  recognisable  indicators. 

REACTION  TIME.  The  elapsed  time  between  the  initiation  of  an  action  and  the 

required  response.  The  time  required  between  the  receipt  of  an  order  directing 
an  operation  and  the  arrival  of  the  initial  element  of  the  force  concerned  in 
the  designated  area. 

REPORTING  POST.  An  element  of  the  control  and  reporting  system  used  to  extend  the 
radar  coverage  of  the  control  and  reporting  center.  It  does  not  unertake  the 
control  of  aircraft. 


^REQUEST  PHASE.  A  phase  of  a  CAS  miaaion  vhich  cotmencea  with  the  acknowledgement 
of  'a  CAS  request  by  the  first  element  of  the  command  and  control  system  and 
terminating  with  acknowledgment  by  the  flight  leader/pilot  to  launch  or  execute. 

SCRAMBLE.  Takeoff  as  quickly  as  possible  (usually  followed  by  course  and  altitude 
instructions) . 

*SHORT  AIRFIELD  FOR  TACTICAL  SUPPORT  (SATS)  A  shore  based  system  tdiich  provides 
essentially  the  same  facilities  for  the  launch  and  recovery  of  tactical  air¬ 
craft  as  the  deck  of  an  aircraft  carrier. 

SORTIE.  An  operational  flight  by  one  aircraft. 

^SUBJECTIVE  COMMENTS.  Expository  comments  from  Services  and  appropriate  unified 
commands,  to  Include  their  components,  made  for  the  purpose  of  augmenting  and 
clarifying  Empirical  data  (ANNEX  B) . 

STRIKE.  An  attack  which  is  Intended  to  inflict  damage  on,  seize  or  destory  an 
objective . 

STRIKE  FORCE.  A  force  composed  of  appropriate  units  necessary  to  conduct  strike, 
attack  or  assault  operations. 

SUPPORTING  ARMS  COORDINATION  CENTER.  A  single  location  on  board  an  amphibious  com¬ 
mand  ship  in  which  all  communication  facilities  incident  to  the  coordination 
of  fire  support  of  the  artillery,  air,  and  naval  gunfire  are  centralized. 

This  is  the  naval  counterpart  to  the  fire  support  coordination  center  utilized 
by  the  landing  force. 

TACTICAL  AIR  COMMAND  CENTER.  The  principal  United  States  Narine  Corps  air  opera¬ 
tion  installation  from  which  aircraft  and  air  warning  functions  of  tactical 
air  operations  are  directed.  It  is  the  senior  agency  of  the  Marine  Corps  Air 
Command  and  Control  System  from  which  the  Marine  Corps  tactical  air  commander 
can  direct  and  control  tactical  air  operations  and  coordinate  such  air  oper- 
<itions  with  other  Services. 

TACTICAL  AIR  COMMANDER  (ASHORE) .  The  officer  (aviator)  responsible  to  the  landing 
force  commander  for  control  and  coordination  of  air  operations  within  the 
landing  force  commander's  area  of  responsibility  when  control  of  these  opera¬ 
tions  is  passed  ashore. 

TACTICAL  AIR  CONTROL  CENTER.  The  principal  air  operations  Installation  (land  or 
ship-based)  from  which  all  aircraft  and  air  warning  functions  of  tactical  air 
''derations  are  controlled. 

TACTICAL  AIR  CONTROL  GROUP.  (Land-Based)  A  flexlblle  administrative  and  tactical 
component  of  a  tactical  air  organization  which  provides  aircraft  control  and 
warning  functions  ashore  for  offensive  and  defensive  missions  within  the  tac¬ 
tical  air  zone  of  responsibility.  (Ship-Based)  An  administrative  and  tactical 
component  of  an  amphibious  force  which  provides  aircraft  control  and  warning 
facilities  afloat  for  offensive  and  defensive  missions  within  the  tactical 
air  command  area  of  responsibility. 

TACTICAL  AIR  CONTROLLER.  The  officer  in  charge  of  all  operations  of  the  tactical 
air  control  center  (afloat) .  He  is  responsible  to  the  tactical  air  officer 
for  the  control  of  all  aircraft  and  air  warning  facilities  within  his  area  of 
responsibility.  See  also  air  controller. 

TACTICAL  AIR  CONTROL  PARTY.  A  subordinate  operational  component  of  a  tactical  air 
control  system  designed  to  provide  air  liaison  to  land  forces  and  for  the 
control  of  aircraft. 

TACTICAL  AIR  OPERATIONS  CENTER.  A  subordinate  operational  component  of  the 

Marine  Air  Command  and  Control  System  designed  for  direction  and  control  of 
all  en  route  air  traffic  and  air  defense  operations,  to  include  manned 
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Interceptors  md  surface-to-air  weapons,  in  an  assigned  sector.  It  is  under 
the  operational  control  of  the  Tactical  Air  Coamand  Center. 

TACTICAL  AIR  SUPPORT  ELEMENT.  An  element  of  a  United  States  Army  division,  corps, 
or  field  amy  tactical  operations  center  consisting  of  G-2  and  G-3  air  per¬ 
sonnel  who  coordinate  and  Integrate  tactical  air  support  with  current  tactical 
ground  operations. 

TACTICAL  AIR  CONTROL  SYSTEM.  The  organisation  and  equlpsmnt  necessary  to  plan, 

direct,  and  control  tactical  air  (derations  and  to  coordinate  air  operations  with 
other  Services.  It  is  coiig>osed  of  control  agencies  wd  cosmunlcations-elec- 
tronics  facilities  which  provide  the  means  for  centralized  control  and  decentra¬ 
lized  execution  of  siisalons. 

TACTICAL  AIR  COORDINATOR  (AIRBORNE) .  An  officer  who  coordinates,  from  an  aircraft, 
the  action  of  combat  aircraft  engaged  in  close  support  of  ground  or  sea  forces. 

TACTICAL  AIR  DIRECTION  CENTER.  An  air  operations  installation  under  the  overall 
control  of  the  tactical  air  control  center  (afloat) /tactical  air  command 
center,  from  idiich  aircraft  and  air  warning  ^erylce  functions  of  tactical  air 
operations  in  an  area  of  responsibility  are  directed. 

TACTICAL  AIR  DIRECTOR.  The  officer  in  charge  of  all  operations  of  the  tactical 
air  direction  center.  He  is  responsibile  to  the  tactical  air  controller  for 
the  direction  of  all  aircraft  and  air  warning  facilities  assigned  to  hlS  area 
of  responsibility.  When  operating  independently  of  a  tactical  air  control 
center  (afloat) ,  the  tactical  air  director  assumes  the  functions  of  the 
tactical  air  controller.  See  also  tactical  air  direction  center. 

TACTICAL  AIR  FORCE.  An  air  force  charged  with  carrying  out  tactical  air  operations 
in  coordination  with  ground  or  naval  forces. 

TACTICAL  AIR  OBSERVER.  An  officer  trained  as  an  air  observer  whose  function  is  to 
observe  from  airborne  aircraft  and  report  on  movement  and  disposition  of 
friendly  and  enemy  forces,  on  terrain,  weather,  and  hydrography  and  to  execute 
other  missions  as  directed. 

TACTICAL  AIR  OFFICER  (AFLOAT) .  The  officer  (aviator)  under  the  amphibious  task 
force  commander  who  coordinates  planning  of  all  phases  of  air  participation 
of  the  amphibious  operation  and  air  operations  of  supporting  forces  en  route  to 
and  in  the  objective  area.  Until  control  is  passed  ashore,  he  exercises 
control  over  all  operations  of  the  tactical  air  control  center  (afloat)  and 
is  charged  with:  (a)  control  of  all  aircraft  in  the  objective  area  assigned 
for  tactical  air  operations,  including  offensive  and  defensive  air;  (b)  con¬ 
trol  of  all  other  aircraft  entering  or  passing  through  the  objecltve  area; 
and  (c)  control  of  all  air  warning  facilities  in  the  objective  area. 

TACTICAL  OPERATIONS  CENTER  (TOC) .  A  physical  groupment  of  those  elements  of  an 
Army  general  and  special  staff  concerned  with  current  tactical  operations 
and  the  tactical  support  thereof. 

•TACTICAL  UNIT  OPERATIONS  CENTER  (TUOC) .  The  operations  focal  point  of  the 

tactical  unit  headquarters.  Through  the  TUOC,  the  unit  commander  receives 
operations  orders  and  combat  plans  from  higher  headquarters,  controls  resources 
and  directs  unit  operations.  Communications  are  provided  for  rapid  coordina¬ 
tion  with  appropriate  elements  of  the  Tactical  Air  Control  System  (TACS) . 

TARGET.  A  geographical  area,  complex,  or  installation  planned  for  capture  or 
destruction  by  military  forces.  In  Intelligence  usage,  a  country,  area, 
installation,  agency,  or  person  against  which  intelligence  operations  are 
directed.  An  area  designated  and  numbered  for  future  firing.  In  gunfire 
support  usage,  an  Impact  burst  which  hits  the  target. 

TARGET  ACQUISITION.  The  detection.  Identification,  and  location  of  a  target  in 
sufficient  detail  to  peinnlt  the  effective  employment  of  weapons. 


*TAB6ET  AREA.  FOr  the  purpose  ot  the  CAS  Validation  Program,  that  portion  of  the 
battlefield  «d>erein  close  air  airport  attacks  are  conducted. 

*TEST  DESIGN.  Specifies  the  range  of  exercise  conditions  (operational  and  environ¬ 
mental)  to  be  incorporated  in  scenarios,  the  number  of  CAS  missions  required, 
and  the  paths  of  the  three  command  and  control  networks  for  CAS  of  primary 
interest  for  purposes  of  analysis.  The  test  design,  in  effect,  establishes 
and  limits  the  scope  of  quantitative  analysis. 

*UNCONTROI>LED  FACTORS.  Refers  to  data,  descriptive  of  the  performance  of  the  three 
command  and  control  networks  for  CAS.  These  Include t  Immedlte  CAS  mission 
performance  data,  network  path  utilized,  CAS  mission  variables,  and  techniques 
and  procedures. 

UNIT.  Any  military  element  «dtose  structure  is  prescribed  by  competent  authority, 
such  as  a  table  of  organization  and  eguipmentr  specifically,  part  of  an  organ¬ 
ization.  An  organizational  title  of  a  subdivision  of  a  group  in  a  task  force. 

•VERTICAL  AND/OR  SHORT  TAKEOFF  AND  LANDING  AIRCRAFT  (V/STOL) .  A  fixed  wing  air¬ 
craft  that  is  specifically  designed  to  operate  in  the  vertical  mode  or  alter¬ 
nately  to  utilize  short  distances  for  takeoff  and  landing  in  comparison  to  a 
conventional  aircraft. 

•VOICE  RECORDING  SYSTEM  (VBS) .  A  system  designed  to  record  communications  over 
each  of  several  radio/wlre  channels.  The  recordings  are  omde  on  multi-channel 
magnetic  tape  and  are  accompanied  by  a  synchronous  tlzm  signal  code. 
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AAN 

AFA 

AFHED 

AH 

ALO 

AOA 

ARHED 

ASRT 

ATF 

ATFC 

BDH 

CAP 

CAS 

CP 

CRC 

CRP 

CTOC 

DAP 

OASC 

DCP 

DDRtE 

DITP 

DS 

DTOC 

DTP 

ECM 

FAA 

FAC  (A) 

FAC(G) 

FACP 

FOC 


APPENDIX  1 
ACKMntS 
Antl-Alr  Warfare 
Aerial  Field  Artillery 
Air  Forcea  Readinesa  CoeaMuid 
Attack  Helicopter 
Air  Llaiaon  Officer 
Aaq;)hlbloua  Objective  Area 
Amy  Forcea  Readineaa  Coaonand 
Air  Support  R(>dar  Team 
Amphibioua  Taak  Force  Conaiand 
Anphlbloua  Taak  Force  Coanaander 
Braddock,  Dunn«  HcDonald,  Inc. 

Coaibat  Air  Patrol 

Cloae  Air  Support 

Command  Poat 

Combat  Reporting  Center 

Combat  Reporting  Poat 

Corp  Tactical  Operationa  Center 

Detailed  Analyaia  Plan 

Direct  Air  Support  Center 

Data  Collection  Plan 

Director  of  Defenae  Reaearch  and  Engineering 
Detailed  Individual  Teat  Plan 
Direct  Support 

Divlaion  Tactical  Operations  Center 
Detailed  Teat  Plan 
Electronic  Countermeasures 
Federal  Aviation  Administration 
Forward  Air  Controller (Airborne) 

Forward  Air  Controller  (Ground) 

Forward  Air  Control  Party 
Fire  Direction  Center 
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FEBA 

PO 

FRAG 

FSCC 

FSO 

GCA 

JCS 

JVH 

LANTCOM 

LFC 

MAG 

MATCU 

OPCON 

RABFAC 

RMS-2 

SAC 

SACC 

TAC(A) 

TACC 

TACC 

TACC 

TADC 

TADC  (A) 

TACP 

TAFC 

TAOC 

TAR 

TOC 

TPC 

TUOC 

USEOCOM 

USREDCOM 

VRS 

WSEG 


Forward  Edge  of  the  Battle  Area 
Forward  observer  (Artillery) 

Fragmentary  Order 

Fire  Support  Coordination  Center 

Fire  Support  Officer 

Ground  Control  Abroach 

Joint  Chiefs  of  Staff 

Joint  Validation  Headquarters 

Atlantic  Comnand 

I.andlng  Force  Comunder 

Marine  Air  Group 

Marine  Air  Traffic  Control  Unit 

Operational  Control 

Radar  Beacon  Forward  Air  Controller 

Range  Measuring  System 

Supporting  Atma  Coordinator 

Supporting  Arms  Coordination  Center 

Tactical  Air  Coordinator  (Airborne) 

Tactical  Air  Control  Center  (Air  Force) 

Tactical  Air  Control  Center  (Afloat)  (Navy) 

Tactical  Air  Control  Center  (Ashore)  (Marine  Corps) 
Tactical  Air  Direction  Center 
Tactical  Air  Direction  Center  (Afloat) 

Tactical  Air  Control  Party 
Tactical  Air  Force  Comnander 
Tactical  Air  Operations  Center 
Tactical  Air  Request 
Tactical  Operations  Center 
Test  Plan  Concept 
Tactical  Unit  (^rations  Center 
United  States  European  CossMnd 
United  States  Readiness  Connand 
Voice  Recording  System 
Neapons  System  Evaluation  Group 
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DISTRIBUTICm 


SECDEF  (Through  JCS) 
DORSE 
DDPASE 


10 

(5) 

(5) 


JCS 


CSA 

CNO 

CSAF 

CMC 

DIR  DIA 
DIR  OCA 
DIR  NSA/CH  CSS 


70 


CINCAL  5 

OSCINCEUR  25 

CIMCPAC  5 

USCINCSO  5 

CINCLANT  SO 

CINCLAMTFLT 
CGFMFLANT 
COMPHIBLANT 

USCINCARRED  (AFOR)  10 

USCIMCAFREO  (XPDT)  15 

HQ  HASSTER  S 

CDRTHADOC  5 

USCINCREO  100 


J1  (2) 

J2  (4) 

J3  (10) 
J4  (2) 

J5  (74) 

J6  (5) 

CX>  (2) 
SS-PL  (1) 
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